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D-PIPE ACCIDENTS AND FAILURES 
by Prof. Wm. D. Pence. 
Coneluded from p. 425.) 

} 11 ng and importa vet le 

ssifl is t relat ary 

¢ i hicl li lates were o 

‘ oO present this comparison in the 

manner, the accidents have been 

1\ th reference to the kind o 

hich tl tial weakness developed 





es f 
pripoe was due to a defective 
Upon this basis, Table ITV. shows that 

fleen cases probably due in a direct manner 
f ure of plate metal, twelve were of steel 
of wrought iron, nine of the former and 


he latter being total failures, and each of 


irred under wv strains, as shown 
e TIT. The contrast in the 


ater or ice 


reeord of the 


s is rendered perhaps even more striking 
excellent behaviour of the wrought iron 
er severe conditions in the ease of the 
Peoir accident, and also by the faet that 


mstruction of at least two of the steel 


lusky and Cincinnati), numerous 


In the 


it is not improper to mention the 


t tests of the plate-metal were mad 


m oof the work was enforced, 


the case of 


lesign in the Cleveland acc 
also to note that the failure of the 
m stand-pipe at Jersey City, in 1S6%, 


sustained 
On the 
the fact 


tve been partly due to damage 


bey a method how obsolete, 


attention should be 


given to 


it st two of the failures of steel stand 
Detin and Asheville) due, in part a 
efects in plates, were in every selse pre 


on account of the distinct previous know]l- 
the flaws. 
rked 


tand pipe 


recent tendency toward the use of 


construction seems, at. first 


direct opposition to the above eontrast 


st record of the ty metals, which un 
fuvoers wrought iron; but in addition 
cts presented in the foregoing record -of 


just and complete com 
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consideration 


ind failures, a 
both of the r 
the 
and 
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tnges of development in 


process¢ S of 


ot the 


two metals, also of the 


their adaptation to this ciass of 


at any given period. Upon this basis 


cellent record of wrought iron above referred 


Inainiy due to the fact that the process of 


t had been brought to a high degree of 
on prior to its use for stand-pipe construe 
le in the case of steel the grades ordinarily 
during the earlier period of its use for 


lacked uniformity, and were often very 


n the qualities essential to such construc 


Ilowever, the rapid development in the art 


! stimulated as it has been by the 
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Conlabpote hh Wrought iron, Much light might be 
hrownh upon this comparison of the two metals 


dates 


ewe 


te and reliable reeord showing the 


of construction sand the 


kind of metal used in 


stand-pipe in the United States, but no such reeord 
eonclusions 
this 
Manual otf 


Table 


complete enough to detinite 


has yet been compiled, A partial list of kind, 


prepared ISSS) (see 
American 


x 


and published in 
Water-works, 


ISSS), 


Is Chiussified i 


The data presented in this table are, however, of 
too meager a character to warrant anything beyond 
inference, the partial 


mere since the compiler of 


Was prepared states that it “in 


United 
The difficulties surrounding the 


list from which it 


barely half the stand-pipes in the 


cludes 


States’ (in 1SSS). 
credible data of 
for instance, of the 
the date of 


ain in 63 eases (58%), and the 


collection of complete and entirely 


this class are great; thus, 


very 
1GS stand-pipes included in Table XN. 


construction is uncert ; 


used is lacking in 45 cases 


the 
wrought 


kind 


of plate metal 
(275.). Cutting out uncertain figures, there re 


main 20 steel, 7S iron and ene combina 


rom which it 
ISSS the 


tion stand-pipe, f may perhaps be in 
ferred that in 
in the | 


humber built of wre 


number of steel stand-pipes 


nited States the 


one-fourth of 
which, if 


Was about 


might iron, true, makes 


the superior record of the latter metal even more 
striking. It appears from Table X. that steel was 
first extensively applied to the construction — of 
stand-pipes about 1SS6, for of the 20 steel stan®% 


given, 14, or more than two 


ISST and ISSS, 


pipes whose dates are 


thirds, were built in 1SS6, 


part of 
While in the same period the 

i-pup Ss 
IN'so, 17 in 
}) ol 
a reasonable discrepancy in the abov: 


in the numbe) 


decrease 


of wrought iron sti built is very 


SSG, 7 in 


distinetly 


shown, being 1S in ISST and 


but one in the ISSS included in the table. 


lowing for 
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ficures, it is still quite apparent that the growing 


other 
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stand- 


which has prevailed in 


the 


construction of 


preferen e for steel 


classes of construction tor past few years 


also largely controlled the 


No record of the number of stand-pipes built 


pipes. 
has recently been 


hundred 


ISSS is available, but 
eigh 
their 


increasing.” If, as the stand 


“1 in SSS, were about one 


since 
that there are now seven or 


stated 
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stand-pipes in the [ 1 Sates, number 


hited 


and 
s rapidly estimated, 
pipes, 163 in number, list 
there wete at that time per 
United States, 


in a period 


half the total number, 


ps SoU such structures in the which 


that the 
six years. 


number has doubled 


indicates 
of about 


the 
though 


record, brought up to along 


A complete 





lines suggested by 
much needed, but in rea ity he value of such 


largely nullified by the fact that 


to be 


a reeord would be 


nime, steel or wrought after all of 


iron, is 


the mere 
little 
a popular belief to the 
give 


value as a measure of quality, notwithstanding 


contrary. It is at this time 


highly important to due consideration to a 


quality of wrought 


very significant effect upon the 

iron. Whick has been a direct result of the recent 
marked preference for steel in’ structural work. 
With the decline in the use of wrought iron, the re- 


duced attention to its manufacture has led to such 


serious deterioration in qual ty as to even suggest 


that the past record of wrought iron in 


hat 
stund-pipe 


superior 
Construction 





soon be appreciably 


might 


the event of 
for 


metal for this purpose, unless a corresponding 


or perhaps even reversed, in 


resumption of the earlier preference 


il hidden 


that 
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restoration of its former excellent quality 


brought about. 


Was at 
But with the present decid 


preference for steel in other classes of structura 


onee 


work, based largely, as it is, much redue 


prices, and with the constant decline in the outpu 


upon 


of wrought iron as compared with steel, the probs 
bility of an exception being made in a single class 
of structures is very remote. If, as indicated by th 
the number «| 
stand-pipes has been doubled within a period durin: 


Which a 


licager statistics above given, 


decided preference has been shown fo 


is probable that the contrast in the record 
of failures will continue to favor wrought iron, for 


steel, it 


While many stand-pipes have been built with stee 
of suitable quality, a 


constructed 


very considerable number 
from “tank” Th 
latter grade of steel has perhaps led to a majority 


have been steel, 
of the failures of steel stand-pipes and, because of 
the past, will doubtless caus 


The tensile strength of “tank” ste 


ts extended use in 


many others. 
is frequently higher than is required, but its brittl 
less and low duetility render it liable to damage 
the process of punching and sudden failure jis 
apt to take place, particularly at low temperatures 


Che use of an inferior 


in 


grade of steel is, as a rule 
the result primarily either of deficient or defective 
specitications, or in case proper quality and. effi 
cient tests are specified, the omitted. Th 
former is much too often the case, for even in th 


tests are 


better practice it is by no means to find 


metal which merely fix th: 
tensile strength with no reference 


uncommon 
specifications for plate 
Whatever to other 
equally essential physical properties: or if tests 
mentioned, their character is often such as to ad 


srossly defective material even if 


foreed., 


mit rigidly en 


loose specifications and methods of con 
struction are also somelmes the outcome of a 
understanding between a construction company and 
he cor 


tractor, by which a considerable saving is 


ce 


effected in the first cost of the stund pipe at the ex 


pense of 


As long as such practices are p 


sisted in there is little hope for reform, and th 


stand-pipe will more and more become a mene 
to the very interests that it was designed to pro 
mote. 

[It is unquestionably practicable to construet 


stand pipe, either of steel or of wrought iron, wliie 
built frou 
metal, provided like care is taken both in 


Will be as safe as other structure 


any 
the same 
the original design and construction, and also in t] 
subsequent 


and 
method of 


operation 


excellent the 


maintenance. However 


design and constraction 
may be, ic is, of course, vitally important to provid 
the 


Which 


protection for structure under eritical 


the r 
the emergen 
cies Which may occur in the life of a stand-pipe 


certaiu 


conditions have been deseribed in 


ord of failures. The most critical of 


have been deseribed in connection with the d 


sion of “ice” accidents. 


A clear conception of those 


CTHEPTLOERCLOS lk tes Lo the 


belief that stand-pipe ste 


may be subjected to strains at least equal to, 


ably at times much exceeding, those which 1 


prods 


cur in the shells of high pressure steam, boilers 
Adding to 


of steel of a 


this the well-known treacherous action 


brittle character (particularly high 


phosphorous steel) under low temperatures, the 


conclusion is reached that the standards of quality, 
both of 


material and workmanship, which govern 





h-grade boiler coustruection, should also prevail in 


stand-pipes. “This staaidard, or 
the 
enlightened and progressive engineering prac 
the the 
being so 
the 


that 


the construction of 


its equivalent, has already been adopted by 


MWiore 


tests of quality being based upon 


conditions in the structure, and 
afford 


SCATCE ly 


actual 


couducted as to conelusive evidence of 


quality. It is necessary to remark 


the responsibility of the designing or consulting en 
vineer with the 
proper quality of design, material and workmanship 


not be 


respect to enforcement of th 


should construed to With the con 


eease 
structure, Considering all pliases o 
that 


the 


pletion of the 
the 


future practice may wisely 


question, it seenis conelude 


proper to 
continue to favor 
use of steel in stand-pipe construction, provided the 
actual conditions to which the structure may be 
subjected are clearly recognized, and also that the 
details of the design, the grade of steel, and the 


Class of workmanship, which will most effeetuall) 





are utilized with intelligence. 
Table IV., three 
cases of elevated wooden tanks whose failures were 
the eau 


meet those condi 


ODS, 


Returning to the discussion of 


due to bursting hoops, suggested need of 
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ion in adjusting the tension of the hoops to stop 


ne leakage, 


the increased strain 
the In the 
ce of definite knowledge as to the dimensions 
of the the 


on account of 


itused by the swelling of staves. ab 


hoops, 


quality true source of weak 


ess cunnot be assigned, but it is very probable that 


, nelude 


emote 


usual errors of detail in the joints were not 


king, The s ope of this record was not extended 
of 


the failure 


wooden railway tanks, of 
of the 


* cases which have been describ d 


ha number have taken place, because 
that the thre 
present the 


more common elements of danger 


ountered in the use of this type of tank. 


Che failure of the conerete footings under the 


of the 


cibly suggests the danger due to unequal setth 


pporting columns Lexington 


stand-pipe 


of isolated pieces of masonry, particularly 
re the presence of water may soften the sub 
in This failure and those of the two brick 
ers urge the need of proper methods both in the 


sign and in the construction of this class of 


Before considering the next table, reference 








should be made to the characteristic phenomena 
hich accompany the failure of relatively tall 
nd-pipes in which the initial fracture occurs 
the base, as exemplified by the ruins them 
ves. A careful study upon the latter basis de 
ops the fact that the stand-pipe is usually sepa 
do into three principal portions, viz.: (1) the 
mndation and bed-plate, generally left undis 
vcd except as to cuts and bruises in the latte) 
ich are caused by falling plates; (2) a more o1 
ss demolished mass of plates, consisting usuall 
ess than the lower half of the stand-pip 
h, in general, is projected in a directio 
ty from the point of initial rupture 
1 5) the remaining upper portion which topples 
© approximate dit on of a radial pussing 
ugh the poi of first rupture Li a I 
above, isolated fragments which are freque 
ected to considerable distances, m offer in 
nt suggestions as to the pomt o rs 1r'é 
should be remarked th the second obser 
or rather a modifticat ) his Observathe 
. ve stated, may often serve s available ey 
e in relation to the quality of plate metal, for 
en the metal is unusually brittle, it) is found 
the lower portion of the structure bursts inte 
inmber of individual fragments of irge 3s 
stend of clinging together as above stated. At 
eption to the third also has been observes 1 on 
n which the direction taken by the unruptul 
1 portion Wis sensibly modibedd by th \ ) 
wind 
Pahl \ Sou speci 1 reco 1 of the six cases du 
wind action, of which four were of steel and two 
muught iron, as she I 1\ I 
PABLE V.--Special Re Lof S d-P \ 
Na P ] \ ri 
li e c 
t ) 100) 
l pia eta St Wro 
' During const? Poy rt 
t t 
nner of fa Ove rl ( ipsed 
) lates 
d portion 
ning a 
ora (i br 
ible t l w 
secins to be entertained in some quariers that 
nehorage is not Hecessary, except porhiaps 
he case of tall stand-pipes having small diam 
ers. If this idea is based upon the | f tha 


empty tank has sufficient 


vind moment, it is certainly not confirmed 
Kast Providence accident, where, with an u 
ily heavy structure, the fore ot tl wind Was 
enough to sensibly lit the windw ‘ 
furthermore, a similar occurrene has been 
ed in the Eastern States with oth stand 
~ for vhich no anchorage had beer prove 1 


possibly, the above mentiol 


the probability of having an empty sta 
and a severe wind storm simitanecousiy Is) too 
to require special provision, Such assuinp 


finds 1 STDDO in the record, lor il Is a SIS 
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that 
accidents 


fact the 
of which have described 
have occurred during violent wind storms, and that. 


nificant ot 


be ‘lh 


nearly one-fourth entire tion or in the interval between completion and first 


a critical period which must of 
With every stand pipe. It 


umber i 
number est, necessity occur 


would seem that the sys 


With one exception, the stand-pipes were entirely m of floating derrick coustruction, used with suc 
mpty. On the other hand, it may be noticed that cess in a number of instances, is admirably adapted 
the structures actually overturned were in but two to the needs above mentioned, although its original 


and 


stand-pipes, ul 
East Provi 
dence) rocked with more or less violence upon their for 


Of 


of the 
although 


out five cases of entirely empty loption subsequent use have, of course, been 
quite different 
in the 


had 


two others (Plattsmouth and based upoh a requirement. 


the East 
the contractor used a 


Thus, 
Providence 
floatin 


Instance ot 


nel pip 


cause 


foundations. the four stand pipes whose beur sta gy der 





ings were thus disturbed, three were anchored, rick (as the sub-contractor for the roof of the onnee 
fact which urges the need of making the anchorag structure is said to have done) the collapse of the 
nore secure, In this connection referen should . poer po n and, under the circumstances perhaps 
be made to the undoubted advantages which may be he final failure as well, would have been obviated 


TABLE VI.—Classification of Total Fai es with Reference to Life of St ind-Pipes. 
Failed 
previous to test. Failed during test. Failed after test. Life Summary. 
Kankakee Phe P Cleveland. -- -W. I. Jersey City....W. LZ 10 years Steel i 4 
Cincinnatl.. » t FaDRINE. Ses M. t weeks. Wrought irot , 
Lexington.... M. Seneca Falls... 8 t mos Wood ; 
Gravesend.... SS Detiance. veleca ae » vears Masor a - 
Newport...... W Asheville... . S. 6- , Pee sso < * 
TORI. canes Be Maryville...... S. 6 
Nappanee W E. Providence Ss ft mos 
Wheatland W. Peoria. Ss. + years. 
Potal.. 1 Total S ‘Tota . s Tota 17 
i 
> ° a . s .7 ; = 
had by the use of well designed bracket anchorages Aside from the facts presented in Tal le Vo an im 
} , : ‘ 1] s« tore ortant . 4 . ‘ x ‘ 
n the case of t ill stand pipes o small diameter. P int effect of the wind in the case of tanks of 
This necessity for a rigid connection between the Mirge diameter should here be mentioned. Refe 
stund-pipe and its foundation is by no means col ring to the deseriptions of the Cincinnati, Asheville 
fined to the tendency to overturn, for it also bears East Providence failures, it wil] be found that 
n important relation to the vibration of the struct le tanks, having diameters of 100 ft., 45 ft. and 


























ire, Which may lead to the collapse in the upper por 10 ft..respectively, are believed to have be: n weak- 
tion. Thus, for example, it is a matter of some doubt ened by the continuous vibratory action of the wind 
whether the stand-pipe at Plattsmouth would have the plates. In the first instance the tank had 
collapsed had its anchorage remained firm, and in been exposed to the heavy winds for a considerable 
he case both of Kankakee and East Providence period during its construction and it failed in its 
he vibrations of the plates were doubtless 1 first test: in the second ease guys were added afte 
ed by er ing too and pon the f visible dan from the same cause some two years 
on, veTore the final failure took place under ice strains: 
In considering the question of overturning and ind in the last named case the sides had been vio 
collapse of stand-pipes, it would t first thougl ently vibrated during a series of wind storms 
seem Vv \ mportant o know the ctual veloe \ Vile mpty during cons ruction about 414 monthe 
rt i wind t ne 1 ment of fuilure bu isla revious to th t i] failure . 
from the terest in the figures as a part of UW It is, of course, needless to say that, in the main 
wd, they are not of great utility or, as a2 mat ' thove observations do pot noly to tenke 
er of fact, the danger he stand-pipe probably w h are encased in masonry or are otherwise ef 
lepends less upon the actual intensity of the wind fectually protected from the dire: a f the 
pressure than upon the accumulation of f e by vind 
oiiea denee of gusts of wind with the vibrations o I) is ition f il failures in Table VI 
he t To the latter eondition probably ux it nh retel to the life of ft] st d-pip 
than to anything else may be ascribed the failures thatt irds the relative times of first test an 
» reach practical results in the various attempts ot It wil) le ted hat one failan 
vhich have been made to place the above problem oc us to test and that eight failed dur 
in a theoretical basis. The idea has been ad- ing hi emaining eight failures the life 
vaneed that collapse is partly due to rarefaction of varied from four weeks sas sella alt Wien aaa 
air within the stand-pipe, but even if the dif supporting towe it Franklin to 5 aidan tie 
ence in pressure were sutlicient to have appre Jersey City stand-pipe, and was six vears ; 
{ nilhuehce it would seem to be second \ 1th other Cases This ¢ - te } importan i 
vation that no assurance of safety is to be found in 
; of Failures due » A WW « mere fact that any given stand-pipe has stood 
reer sa = r several years without vis signs of wed Ss 
aa a ; Reference has a idv been mude to the contras 
igh St Stee Ss hi nb of st rnd vronel ae 
: or ae . ee se oe ogi pipes which have failed totally: this facet is also 
aa ind ( lapsed Col upsed ‘al l Coll 1 shown in Table VI. in the summary olum 
a wag = As Fables VIL, VIIT. and IN., class the a : 
0 ft., 4 it 24 ft., n.; $i... th reference to existing conditions and extent 
> 4 Be , 7 damage in connection with location by state, dat 
t bY month and date by year, respes tively. 
n . Table VIL. pres s the fae hat the distribution 
- : y inch lents und ich ¢ we has been q e gene! 
N = Not Perhaps the most striking feature of this tab S 
Oo 7 } vil Lue stl Ss SIS rs has N 
( ’ e explain hich mav hk } 
portance » the vibrat \ \ ’ Wh the h al ‘ Ashe ‘ vhere t ¢ 
tioned. Considering this une \ s ( It is eS ' f the s 
prising that there has been mu of unifo eqits 1 presstre i 
» prey g stiffmess in th ppoer | if Wes 
l-pipe; for o 2 1 he wv Wa ss l VEE s “ 
plates a h nN siols © s ers a have o¢ 1 h : 
her by precedent or a ’ g } a - I t ; 
’ thi sIt ! hie ¢ rd we eeaeed “ t W 
| ; Vv. iso show bit co) \ i ( ‘ s uv YT ~ Ss ’ | i 
e ou f We SIX Cust nd that, witl ‘ rev s 1 st. s h COS ‘) 
le staund-pip were entirely ny “ several initial tests \ 
se of e Viet a collaps wl ) » be ‘ ind not b < cou 
mpty p ‘ failed, tl stormy Was of x | , actually more seve ring tha 
olence, In nee shows that satet so seen that all the wind aceidents 
et « real t mi > } ! i j 1é from March to © IslV 
full SLLTLL- pipe l s = ~ iL i thal ul eo eldents have be practica eo! 
f the six uccidents occurred either during istru J rv. Fel iry and NI i } Ole eX 
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\ ng occurred on Dee, 31. Since the 
lents have occurred mainly during first 
ng of special interest concerning them 

Table VIII. 
e IX iving the date by year, is chiefly of 
erest in a historical sense, the most stri fous 
he well-known epidemic of stand-pipe ac 
failures which took place in TSS6 and 
SST, the largest number, six, having occurred dur 





I VIL.—Ciassifieation of Stand-Pipe Accidents 
es with Reference to Location bv States. 
hex ng conaditiol I lé Sun 
f da@ma 


( ‘4 1 1 1 1 2 
2 2 | 1 2 i 6 

| 1 1 1 i me 

1 BY ih cin 

l 1 I 

~~ 2 6 : 2 l iy § @s 

s tal failure I, partial ind DD, slight 


iter year. It is also seen that four ceases 
in 1893, equal in number to those in 1886 


chit should be noted that the greatest number 


failures within a year is three, there having 
Attention 
to the startling fact that of 
total failures which have taken place in the 


number both in ISS7 and 1803. 


ady been drawn 


enee of ice four have occurred in 1893 and ING4. 


clusion, it seems proper to mention the sey 


PAB VILL. -Classifieation of Stand-Pipe Accidents 
| Failures with Reference to Date by Month. 
Existing conditions and extent Sul 
ain . 
Water le Wind Other , 
; n e lo 
Mont r. P cr: DB eee Pp; 1. B ta 


apparent need for reform 
While the 


ety must continue to come thr 


suggested Dy 


oregoing record, MINIMUM atte 
ot sal ough th 
nd intelligent enforcement of high quality, 


of material and workmanship, the element of 


5 tlso offers ao brond field for WAproverpent. 


quality is provided for in the st 


fest and inspection which govern othei 


f 


structural work, and too much stress @an 


placed upon the rigid enforcement of pre per 


\Bi IN. Classification of  Stand-Vip 
d bailures with Reference to Date hy Ye 


Existin Onditions and extent Su 
rt lage 

Wa lee Wind Other I 
lew r,t 2 Buk: B | Pr. BD. Dita 
tN 1 | 1 
Stn) i 1 i 

. 

1 1 
\ 1 1 

| i 2 2 { 


obably the mest urgen 
provement in design is suggested by th 
ber of total failures which have occurred 


\ consider: 


liability «© the more commou type of 


(Is ¢ Walter alia ree, 





necidents, 
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stand-pipe to fail near its base, in connection with 
the matter of effective storage, first led to the use 
in this country of the elevated tank. 


consideration of the elements of 


Subsequent 
eCONOMY ot coh 
struction and, in some instances, of architectural ef 


rect, has led to modifications of form in the sup 


porting framework or tower, and also, to a limited 


extent, to the adoption of the several types of tank 


bottom, whieh originated in the German practice. 


In addition to the above questions there also seems 


o be room for improvement in the method of con- 


struction. In the latter connection the floating der 


rick system, whieh has already been mentioned, 


secs particularly promising in view of the large 





number of total failures which have occurred under 


hydrostatic pressure during first test: for, 


us is wel 


known, a flaw which may prove fatal under a sud 


denly applied load might either be detected or prove 


harmless under the same strain gradually 


applied, 
suggests the 


The danger from ice 
To prevent 


need of measures 
its formation, to which end the simplest 


and best device, although often 


expensive, is the 
enclosure of the tank, leaving an air space to se 


cure insulation (this expedient bas recently been 


applied with success to several exposed stand-pipes 


Which had previously been en 


langered by ice forma- 


tion). Although this plan entails 


a considerable in} 


crease of eost, it has an advantage which is too 


rlooked in that if affords a means of 
providing for the architectural effect in a manner 


superior to the metal eylinder. ‘The elements just 


mentioned may often be served in an efficient man 
her by the use of a 


the tendeney 


roof which, besides reducing 


to form dangerous ice Will also 


Caps, 
the direct rays of the sun, the influence of 
Which upon some water supplies in promoting vege 
table growths so as to cause objectionable 


and odors in the stored water, is well 


tastes 


known. It 


} 


however, to consider the 


is Mnaportant, possible 





ger to the roof and perhaps to the entire struc 


ure in those localities where ice forms in excessive 


the buoyant tendency of the mass of 


after it has melted loose. Still another advan 


tage in the use of the roof may be found in those 


vases of low tanks which may be accessible to mis 


chievous parties as receptacles for polluting matter 


f various kands, although the large diameters of 
Inany such low-level storage tanks may suggest 
the use of a less expensive menus of abating 
such oat nuisance, Phe necessity for  exelud 
ing oall obstruetions from the interior of th 


stand-pipe, which discussed, is 


has already been 


ersily provided for in making th The win] 


design. 


us already stated, suggest the nee | of firin 





nehorage and also urge liberal provision for rigidity 
the upper portion of the stand-pipe. "Phe latter 
consideration miny., as a rule, be provided for in 
ordinary cases by using plates of nsonable thick 
ness, butas the diameter becomes large the thorough 
protection of the structure while empty seems to 
ag do the us i uvS equuivaient micans of 
reducing the vibrations due to wind. A> considera 
on oof the Jatter elemer nh connection with the 
tainties of quality which exist in excessively 
thiek plat suggests that a recent tendency toward 
| ombingation of a large dinm 1 vind 1 consid 
hie in the sme stat 1-Jop Ww Wi | 
j igh such a design may somtimes be necessal 
it ests rivet Ww s soft steel pl: s 
1) 1 gly shown tl damage resulting from 
1 rived Toles S 1 SOn) . 
s | \ been lod , i Sort ‘ 
Eo hiekmess ba | if punched 
that | hh = shin ed i mn reco. 
| si \ ] <0) < lo cConside \ 
tion the change in « ‘ fracture due to 
mching nad has nits 1 Hh. fan 
1 i ‘ 1 \ t (ly pes ] ly 
ted States in TSSS nie | OWS 
fo 150 causes | I kness of th 
S St f plates is s ( is (or 107,) 
f them cid) thie hile Ss rea i ined of the 
ter oan ly five ( s i KHeSS CX 
a.) It is also a wv believed that 
7 ih 1 1 il s } l hii KTLeCSS ol 
which can ob sittis riveted up 
il th such i limit 
le observed stan " desig 
li tion to the questions of design and construe 
on oth operat iso deserves attention, par 
‘ \ he p f 1 large quantities. 
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Under the latter conditions the necessity for fre- 
quent pumpings during severe freezing weather and 
for avoiding low stages of water during a thawing 
period should be clearly recognized and provided 
for. 

W hile interest have doubtless 
been presented in the foregoing record and Classifi 
cation, the real value of the inquiry must, of course, 
be measured by the light which it may afford for 
the guidance of future practice. If the latter end 
has been accomplished in even a slight degree the 


many points of 


effort of the writer will be amply compensated. 
Note.—In the last previous article of this series 

(May 24. near middle of first column, p. 4 

typographical error reverses the meaning intended 





o) a 


for the parenthetical statement relative to the in- 
fluence of porosity on the action of ice in’ stand 
pipes, the word 
sensibly. 


substituted for 
With this correction the statement be 


insensibly being 


COMES? 





It should here be stated that it has been found hy 
careful experiments, that the plasticity of ice is 
sensibly increased by the presence of air bubbles, such 
as exist in the ice which usually forms in stand-pipes, 
ind jt is also of importance to note in the same con- 
nection, that the plasticity of ice is considerably greater 
at and very near the freezing point than at lower tem- 


peratures. 

The importance of the above correction lies in 
the facet that the plasticity of the 
porous ice tube formed within the metal shell has 
been the 
stand-pipe 








more or less 


doubtless direct means of preventing 
Various experiments 
primarily for the purpose of throwing light up 


on glacial 


Way failures. 
mite 
action also have an important bearing 
in this connection. 


of these 


The results of the more reliable 
“Nature” 
time to time, reference to which is made as 
follows: Vol. I., p. 584; Vol. IV., p. 447¢; Vol. VL, 
p. 396; Vol: VIL, p.-28T; Vol. 20, p: Skits Vor. 
XX ML, pm 329: Vel. Raa, po. 10);-and “Vol. 
Misti. Pp. Zio. 

The above reference to Vol. NNNIT. of “Nature” 
particular value in that the writer, Morgan, 
reviews previous experiments besides giving the re 
of ice. In 

from the 


experiments have appeared in 
from 


is of 


his own tests of thie 
the reference to Vol. 
“Royal Society Pre 
Andrews, concludes that 

bo EF. be taken as unity, that at 0 
2S S.°) From the last 
up to 32° EF. this property must increase very rapid 
lv. for Prof. Pfaff had previously (1ST5; see Na 
ture,” Vol. XT. p. 317) found “that even the small 
est pressure is sufficient to dislocate ice particles if 


sults of “viscosity” 


NLIOU. 


ceedings’) the 


(abstract 
experimenter, 
“if the plasticity of jee at 
ie 2, and at 


named temperature 


it net continuously, and if the temperature of the 
ice and its surroundings be near the melting point.” 
If the above-mentioned relation between porosity 


and plasticity of ice be considered in connection 


with the well-known prevalence of air bubbles (fre 


quently in large quantities) in’ freshly pumped 


Water, important light is thrown upon the failures 
of the Asheville, N. C., and the East 
Kk. 1.. stand-pipes, for in both instances the quality 


of the ice 


Prov idence, 


tubes must have been exceptionally 


dense, and henee unyielding, because of the fact 


that pumping had net been in progress during the 
er 


perio of lee 


\ fortiation. 


IRONWORK. 


the Assoeia ion of 


PAINTS FOR 


At a recent mecting of Bigi- 


neers of Virginia, Mr. Samuel Wallis read a paper 
on the subject of paints and painting, from which 
extract: 


we make the following 


ironwork he recommended a first eat 
id (in powder), and raw oil, to be used 
within two or three weeks after mixing, and to be 
kept thoroughly mixed while using. It wi t in 
from 24 to BO hours. The red lead should be ground 
in a mill mmediately before using. 

If the to be blaek, use two coats made from 


For painting 


of pure red 





if possible 


finish is 











a paste consist of 65 pigment and $590 raw_ oil, 
t j Th to eonsist of 65 sulphate of lime, 50 
and 5 red lead as a dryer. The whole 


\ consistency with pure boiled oi 
lis paint ready for use will cost about 65 ets. per 


finish is to be in red or brown, use a paste 
T pigment and 2 pure raw ol, 
to consist of 55 sulphate of lime, 40 
; from sulphur and caustic substances, 
rbonate of lime as a dryer, the sulphate 
be fuly hydrated. This paint will cost 
about 60 cts, per gallon. 








ints are not recommended for finishing coats 
on it of chalking, neither is zine, on account of 
eracking. Graphite paint does not dry well in Tn 


seed oil, and is not 
stecl gray. 


mpervious to water. The color {9 
Both white and red lead should be thor- 


oughly tested for purity. 
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RATLWAY WRECKING TRAINS. 
The exigencies of railway operation and the ne- 
train wrecks and = repairing 
washouts, ete., with the least possible delay, so as 


cessity of removing 
to keep the road open for traffic, render it neces- 
railway to keep in readiness for 
“wrecking trains’ with 


sury for every 


. equipped 
ermnes, tools and appliances for clearing the track 
or building temporary The wrecking 
train, therefore, is a highly important part of the 
operating plant of a railway, and upon the proper 
equipment of the train and the proper organization 
and handling of the wrecking gang depend in great 
measure the promptness, efficiency and economy of 


immediate use 


structures. 


the work of clearing the track after a train acci 


dent or providing temporary connections at Wash 


outs, landslides, ete. It is not sufficient to have a 
lot of old tools and miscellaneous supplies stored in 
a tool car, but the equipment must be of good 
serviceable material, including tools and supplies 


for every kind of work, and these supplies must be 
neatly and systematically arranged where they can 
be got at easily and quickly. One of the most im 
portant appliances for the wreeking train is a der 
rick car or steam crane capable of lifting cars or 
even engines bodily, thus avoiding the necessity of 
having to smash up the wreckage in order to re 
track. The number of these 


move it from the 


ae) 





35-TON DERRICK CAR FOR WRECKING TRAIN ; 


the length of division to which each is 
allotted, necessarily 
trathe. 


each 


trains and 
vary with the importance and 
amount of the The methods of operation 
will vary in case, in 
nature of the accident and the 
but while in case of train wrecks it is generally of 
the first 
quickly as possible from the track, so that pro 
trathe, this 


the smashing up 


accordance with the 


work to be done, 


importance to remove the wreckage as 


vision ean be made to carry on the 


should not be done recklessly by 
other equipment 


aside of cars or 


little care 


nnd throwing 


Which may with a and clearheadedness 


he moved aside out of the way for future atten 


kor this reason the powerful derrick or crane 
tool, As already 


tion. 


is ad Most economical wrecking 
noted, the equipment and operation vary according 
to the traffic over the road and the nature of the 
accident, but we present herewith the particulars 
of equipment of wrecking train and organization of 
which 


good idea of the general prac 


wrecking gang on several roads, from mists 


be obtained a very 
tice. 

Burlington & Missouri River R. R.—On this road 
the practice is to have regular wrecking outfits at 
main points, and also smaller outfits stationed at 
from the 


outfits are 


outside division points at long distances 
main 


stored. 


regular wrecking 


outtit 


points where 
The 


jacks, rope, ete., loaded in two box cars that could 


smaller consists of blocking, 


be got to a wreck promptly and track cleared or 
around the Then as 


t 


soon as 


wreck, 


constructed 
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possible a regular wrecking outfit is sent out and 
the wreck picked up with as little loss to property 
The 


common 


as practicable. regular 


wooden 


wrecking 
ouk mast and 
mounted on a strong car made especially for that 
The mast is about 


curs Ccon- 


sist of a boom 
14 ins. in diameter in 
the center and 37 ft. high above the car bed, pivoted 
IS ft. above the rail at the top of a strong stand, 
so that it can be lowered down and laid on top of 


purpose. 


the car, together with the boom, when in transit 
and not in the same length 


and size as the mast, except that it is trussed with 


use, The boom is of 
It is of sufficient length and 


height to pick up a louded $4-ft. box car and place 


l-in. rods on the sides. 


it on its truck in front of the derrick, as shown in 
the accompanying cut. 

The mast is made from oak piling and has to be 
renewed occasionally, but the expense of doing this 
is very small, as selected piling is taken and is 
fitted up with very little work. 

The derrick is provided with heavy base timbers 
With channel rollers 


mounted irons, 


under the car bed in such a way that they can be 


placed ol 


pulled out and blocks put under the ends, and this 
with a strong brace from the end of this timber to 
the top of the 
firm. 


mast stand, makes the base 


When 
from the top of the 


very 


wide and heavy lifting is done, guy 


lines are run out miast to 
aa se angelica aaaiaiaiaaiana 


| 





eae 
RIVER R.R. 





BURLINGTON & MISSOURI 
nnehors or deadmen in the ground a sufficient dis 
tanee away for good effect, 

The power is derived from one double oscillating 


engine with cylinders 10 « 12 ins. acting on frie 


tion drums and spools with slow and fast nrotion, 
The derrick is rated at 35 tons 


expacity, but heavier loads have often been handled. 


ws Day be desired. 
This derrick enables the gang to take loaded ‘ars 
that are off the track or have trucks smashed, and 
and work right through a 
wreck and clear the track, setting material to one 
without 


set them out on one side, 
side breaking cars or wreckage any 
Then 
stuff and put it back on the track, or 


Thiore 


than necessary. later on they pick up the 
load on cars 
such wreckage as cannot come out on its own 
wheels. 

The plan of organization of the gang is to have 
the car repairing crews at the main division points 
organized as a wrecking gang. These men sleep in 
ao ocar attached to the wrecking train, and are al 
for duty, either during working hours 
The 
with 
When the 
to a wreck, each man gets to his 


The 


lines run out 


Ways ready 


of the day or sleeping hours of the night. 


foreman, Who sleeps at home, is connected 


the dispatcher’s office by telephone. 


derrick is run out 


position immediately. boom and mast are 


raised, guy and the work of clearing 


the track begins. The time taken in getting every- 


thing ready is about 20 minutes. There is one 


man at the engine, one man in front of the drums, 


and one man at back of the drums to take case of 


ropes, ohe man on the deck in front of the derrick 
to receive signals from the foreman and give them 
to the engineman by the bell, and two men in the 
rope car next to derrick, making seven men in all, 
besides the foreman. 

There are no special rules in regard to handling 
the work, except that if a wreck ocaurs after regu 
lar working (which from 7 a. m. to 6 
p. m.), the shop whistle is blown six times to call 


hours are 


the men together in case they should be away from 


the sleeping car. This is repeated two or three 
times. 

The w recking train consists of one derrick ear, 
three tool cars, one riding car and one sleeping 
car. The riding car is used by the men in going 


to and from wrecks, and to dry their clothing in 


When wet. The last car in the train is a sleeping 


car made over from an old passenger car, and has 


sleeping capacity for 24 men. It has iron bunks 
(single on one side of car and double bunks on th 
other), steel spring mattresses, wash sink, watet 


closet, and a stove at each end. 
Chicago & Eastern Illinois R. R. 
train derrick of 


The wrecking 
TO.000) Ths 


consists of 


ohe steam 
capacity; one coal car for blocking and boom reach: 


one flat car with six sets of freight car trucks, 
one box car for 
a tele 

The 


consists of foreman, derrick engineman, fire- 


eight steel rails, bolts and splices: 
ropes, blocking, chains, jacks, tools, ete.. and 
graph office equipment; and one boarding car. 
crew 
nan, two machinists in case of engine wreck, one 
rope Man, one crane man, one tool man, one cook 


and eight car repairers, or 17 men in all. On the 


C. & I. C. Division the outfit consists of a 15-ton 
hand derrick and tool car, with a gang consisting 
of foreman and eight men. When this crew goes 


to a wreck it takes the boarding car and bridge tool 
car, using bridge tools in case of Hecessity. 

East Tennessee, Virginia & Georgia Ry.—Mr. D 
W. Lum, Chief Engineer, writes that this road has 
about 1,800 miles of track, divided into six divisions, 
the headquarters of each being supplied with a tool 
and derrick car wrecking outfit. 
are under the charge of a 


with These cars 
who is under the 


direction of the Master Mechanic and who is sup 


mah 


posed to keep everything in good order and to serve 
in the Car Department 
road with his tool car. 


when not required on the 
The wrecking cranes range 


from 10 tons to 20 tons capacity and the tool cars 


are equipped with jacks, bars, blocks and ropes, 
lanterus and Wells lights, spikes, bolts, extra rails 
and switch points. In case of accident the Road 


the tool 
work in detail. 

New Albany & Chicago.—Mr. F. Hall, 
Chief Engineer, states that the principal operation 


master, if available, takes general charge, 
car man having charge of the 

Louisville, 
this road is, if a freight train, to 
clear the track the even at the expense 
of further cars. No 
used for picking up engines, but the work is done 
Small derrick cars 


used for picking up the broken 


for wrecking on 


first thing, 


demolishing the cranes ar 


entirely by lines and jacks. 


only are freight on 


material and wreck In each ease the outfit con 


two gondolas with 


the derrick car, one or 
and 
usually an old baggage car 


SIStsS of 


trucks, extra wheels blocking: one other ear, 


fitted up, in which are 


carried lines, clothing supply and 


places for the 
men. 


Norfolk «& Western R R 


Engineer of Maintenance of 


Mr. C. S. Churchill, 
Way, states that the 
rowed 


system in force on this requires a force ot 


men known as the wrecking force to be located at 
each of the division points. They are in charge of 
the Conducting Transportation Department and ar 
employed about the division shops when not on 
duty at wrecks. The wrecking train consists of a 


wrecking or derrick car, cabin car and ear contain 


ing general supplies. The practice in the matter of 


wrecking train equipment conforms closely with 


that 
Pennsylvania R 


of other roads 


R.—Mr. F. LL. 


Sheppard, Gen 


eral Superintendent of the Pennsylvania R. KR 
Division, writes that the wreeking trains are com 
posed of tool car, derrick car, and such mainten 
anee of way Hat cars as may be necessary. Singh 
derrick cars have derricks of tive to tifteen tons 


i 
while double derrick cars have two 15 


The 
of the conductor of the 


capacity, 


toh cranes, wrecking he lik 


gangs are in 
work 


mediate charge train, 


whe, as a rule, is also foreman of the wrecking 


The 


in attendance at 


wang. Supervisor or his assistant is usually 


wrecks of any importance. The 
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fo assign men in the gang to handle cer- 
he detail of the work being in charge 
Supervisor or of the foreman of the gang. 
Wells dight is used in night work. The fol 
gives a list of the equipment of the 
I ipelmer Maintenance-of-Way Tool Car, 
Pennsvivania R. R. 
wmking ‘ Ss ins. » ft. 7 ins. 
a @ 66 yose ye 
a 3% = CSS ee ee. 
i x ee 5H Se q 
irdl Wood 6 1 ts“ 66 
ard wood 1G } a oes 
s. diam,. 300 ft. long.2 and 3 sheave blocks 
My sete és ‘“ “ 
2ty-in. diameter, 60 ft. long. 
6s sy 4 bs 
in. “ BO 
ins. 2 patent frogs. 
in $f pinch bars. 
Hs 2 claw bars. 
nnecetions 1] spike hammer. 
4 HiTs ~~ sledges. 
kets. t jack braces. 
n. for fire hooks. 4 jack hooks. 
loc] lauger, 214-in, 
y irons 1 sl 2-in. 
1 P 114-in. 
wre 1 - 114-in. 
egraph wire. 1 “  t-in, 
vers. 2 handsaws. 
1 axe (hand). 
s 1 soft hammer. 
illet, 2 iron hammers. 
2 monkey wrenches, 14-ins. 
] i & a , 20-ins. 
es for splicing 1 carpenter's chisel, 1-in,. 
1 eS < 2-ins. 
egraph climbers. 6 chipping chisels. 
vy pins. 2 files, 14-in. 
v link 1 wheel gage. 
vy links (erooked). 2 wash basins. 
s. 1-ins 2 pole axes, 
pins 6 torches. 
o-ton jacks S white globe lamps. 
an st 9 red ‘6s ‘ 
lt nh t side lamps. 
1 sponge hook. 
¢ brush 1G clay shovels. 
14 coal shovels. 
OS. b spades. 
ips 16 picks. 
es feold cutters, 
hovel 1 soap box 
hel bags. 1omateh box 
\ sie 
tanmond & Danville R. R.—The financial con- 


f this road have not been favorable to 
eho and complete equipment, but Mr. Chan 
M. Bolton, Chief Engineer, writes that what 


have a wrecking train on 


immed at is te 


Which are about GOO miles in 


Tine GIVISIOIIS, 


he equipped with about ten flat cars and 


enrs to nceommodate about 30 laborers. 
equipment for these cars should be about 
wus noted in Mr. Bolton’s paper on “Emer- 


es on Railways” (Trans. Am. Soe. C. E., 1802), 


! uirse varying with the peculinr necessi 
he division for which it is equipped. The 
hould be of capacity sufficient to lift) any 


division. He does not think it 


Oo keep up a special wrecking gang al 

for service as such, but as soon as a 

rs the engineer of the division should be 

solng to the wreck as soon as possible, 
then order such wrecking equipments and 

’ his working trains, section forces or 
sous he may deem necessary for the 

Whit the forees arrive at the wreck th: 
harge should organize them for work, 

ne for his rations and cooking to b 


sees it will take him longer 


mo, then if he 


12 to 1 hours’ work, and he has sutlicient 
should be divided into a night and day 

ane hot ato owork to be kept entire I\ 

othe wor resting and getting rendy for 


As soonoas the first gang has tinished 


i second should be reads to step ith al 

so curry on the work uninterruptedly. [i 

‘ s not adequate to be so divided, then 
Vill be much more accomplished if they are 
terndily through the day hours and then 


until day again. In this way it is 


1] much more is accomplished than by try 
push the sume men through the night that 
orked all day. The method for lighting for 

t wo Which he thinks would be best Gas de 
he paper above referred tol is by a car 
hoan electric plint, but not having 

Wells lights are the best substitutes, to 
hoa few gasoline lights, such as are used at 
in the cities: these answer to move to 
| ites where lights are needed, the Wells 


Preennie Heavy and ditheult to handle, 


WATER PURIFICATION IN AMERICA. 

(Continued from p. 386.—With inset.) 
Continuous Sand Filtration at 
Ilion, N. Y. 


Sand filter beds operated on the continuous plan 


Aeration and 


and with collecting drains similar to those used by 
one of the London companies were put in operation 
at Ilion, N. Y., on Sept. 30, 1893. The 
aerated means of a 
located in the storage reservoir, 
in the central part of the state, which had a popu 
lation of 4,057 by the census of ISO. Water-works 
were built by the village in 1898 and put in opera 
The whole 
Engineering 


water is 
fountain 
llion is a 


hefore filtration by 


village 


tion on or about the date named above. 
system was designed by the Stanwix 
CO.. 


ried 


of Rome, N. Y., and the construction was car- 
on under the personal supervision of Mr. J. W. 
Kittrell, a member of the company. he following 
description of the purification plant and of the sup 
ply system in general was written for this journal 
by Mr. Wittrell: 

The village of Ilion, N. Y., is supplied by gravity 
with taken Hawk’s Creek, a stream 
having, above the water-works intake, a drainage 
area of about six square miles, the larger part of 
which consists of cultivated farm lands. Barnyards 
and farm buildings are situated so near the stream 
at several points that it was thought desirable to 
filter the water, and the plan of continuous sand 
filtration was adopted. 

The diverted from the stream 
intake chamber by a low dam, shown in detail by 
lig. 1 on which was raised above 
the natural channel only a_ little than 
necessary to turn the chamber an 
water equal to the maximum discharge of the pip: 


water from 


water is into an 


the inset sheet, 
ore Wis 
into ainount of 
line connecting it with the sterage reservoir. 
An S-in. gravity main, about 6,000 ft. 


the 


long, con 
from the intake to a 15,000,000 
gallon the flow line of 


190 ft. helow the lip of the diverting dam. 


veys water 
which is 
A plan 


Water 


storage reservoir, 
of the storage reservoir, filter beds and clear 
basin is shown by Fig. 2 on the inset sheet. 
The usual discharge into the reservoir takes place 
through a fountain (Pigs. 25 and 26) in the cap of 
which ring with diameters as 
follows: One %-in., 6 3¢-in., 14 14-in. and 49 3-16-in. 
The half-inch nozzle is in the center of the cap and 


are set 70 nozzles, 


discharges vertically; the others are set in four con 


centric circles, in the order of their diameters, the 








the successive circles being 
15 and 20 
The maximum computed discharge 
of the fountain is a little less than 900,000) gallons 
in 24 hours, and the height 
renched by the center jet is 90 ft. The water dis- 


the nozzles in 


inclined at angles of 5, 10, 


MACS of 
respectively, 
to the vertical, 
maximum observed 
charged is broken up into a multitude of small drops 
falls into the fine 


rain, so that general 


and reservoir in the condition of 


aeration is very complete. <A 
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discussion of this fountain and a similar one at 
IKrankfort, N. Y., is given further on. Dur- 


ing the winter months the cap is removed and the 
water discharges through the open end of the pipe, 
with the result of keeping a wide circle of open 
water and affording to the masonry fountain pier 


the necessary protection from ice. A second &-in, 


Flow Line 
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Reservoir 


y TOTO TT 


Section of 
Water-Works. 


Ilion 


Aerating Fountain, 


discharge pipe is laid into the reservoir and may b: 
used independently or as an auxiliary to the foun 


tain. A view of the fountain is shown by Fig. 25 
and the details, without the nozzle, by Figs. 26 


and 27. The top of the jet is also shown in the dis 
tance in Fig. 2S. 

The inner slopes of both main and side embank 
the 
ings of which are nowhere less than 6 ft. below the 


nents are protected by T2-in. slope walls, fowl 
flow line. 
The 


material 


built 
within the reservoir tlow 


embankment 
taken 


main was entirely of 


from line 
and was deposited in Gin. layers, which were we 
from the under side by sprinkling the made em 


bunkment ahead of each layer, and thoroughly rolled 


With a grooved roller weighing about SOQ” Ibs. 
per lin. ft. The best material was used for build 
ing the inner half of the embankment, the poorer 


including the sod and surface soil, being 
used for the outer half. A puddle trench S ft. wide 
and extending everywhere into impervious material, 
but nowhere than 6 f 
under the inner half of the embankment, the line o! 
excavation that the 
ured at right angles to the slope, from the up-streaim 
of the trenen 
half times t 
This rule was followed in as 
valley until the cent 

line of the trench coineided with the center line o 
the embankment, after which the center line of the 
trench was continued on 


material, 


less deep, excavated 


Wils 


being such distance, mens 


face of the bank to the up-stream ede 


Wis 


than and oa 
width of the trench. 


conding the side slopes of the 


nowhere less one lit 


the center line of the em 
This trench was filled to the 
with clay puddle, which was required to be tem 
pered in boxes and then east with shovels into the 
diteh, 


bankment. surtiac 


Special care was taken by thorough rolling 
to make a good connection between the top surface 
A 16-in. 
mud pipe and a 16-in. delivery main are laid under 
the embankment in ditches excavated in the natural 
vround to the average depth of 6 ft. To prevent 
lenkage from following along the pipes the trenches 
filled to the with clay puddle, and 
each pipe. at the point where it crossed the puddle 


of the puddle and the embankment over it. 


were surface 
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nch and midway between this and the inner toe, 
fitted with of diameter ft. 
cyeater than the outside diameter of the pipe, which 
lended and securely calked to the outside of 
le pipe and were surrounded by blocks of puddle. 


cast iron disks 3 


is 
vere 


Phe puddle used in filling the pipe trenches and sur- 
winding the disks was very carefully tempered with 

minimum quantity of water and very thoroughly 
So far be determined 
the reservoir is absolutely 


as can 


mmed into place, 
cureful observation 
eht. The overflow 


iown in detail by Fig. 3, on the inset, and Fig. 4, 


from the storage reservoir is 


Iso on the inset, shows the special inlet basin and 
he beginning of the flood water ditch at the west 
nd of the reservoir, The 16-in. delivery pipe con- 
from the reservoir to the two filter 


the the an 


eys the water 


| 


eds, each having at surface of sand 
rea of 5,040 sq. ft. 

lig. ZS in the text is a view of the filter beds, clear 
cater basin and gate house, showing the reservoir 
inbankment and the top of the fountain jet in the 
listamce. Figs. 5 and 6, on the inset, show the plan 
ud details of the filter beds and clear water basin. 


fhe walls of the filter beds are of rubble masonry, 


faced with heavy rock-faced ashlar from a_ point 
me foot below the surface of the sand. The bot 
ms of the beds are level and are covered with 
G-in. layer of concrete. Through the center of 


ch bed two 12-in. brick walls, TS ins, apart inside, 
re built to the level of the top of the sand, 
ch of the channels so formed was divided into two 
4-in. 


conerete, 


and 


Inpartments by an horizontal partition of 


with 
lower of these compartments is the main col 


covered a thin layer of 


USTORES, 
The 
ecting drain, the upper being the distributing chan 


i. The plan adopted for underdraining the sand 
that designed by Mr. James Muir and in use in 
me oof the filters built by the New River Co., of 
lomlon. and consists of two courses of brick lai 
v (see the sections, Fig. 5 on the inset), the bottom 
ourse being of briek laid end to end in lines at righ 
eles to the main collecting drain, with spaces 
junl to the width of a brick between the lines: th 


Is so formed run through the brick walls into 


LEidit 

collecting drain and are covered with a second 
muirse of brick, nid at right angles to the first and 
< closely as possible. This form of underdraining 
emed best adapted to securing a uniform velocity 
trough the sand, and, by making unnecessary the 


vers of coarse gravel and broken stone, permitted 


considerable reduction in the depth of filtering ma 


rial usual im such filters. Although such under- 
drains are more expensive than those usually em- 
ployed, the construction as a Whole is materially 
leap ned = by reason of the reduced depth al 


he beds. Next 


G-in. layer of pea gravel, and above the 


above the dry brickwork was placed 


dala , 
vravel of} 


us. of sand of as uniform a grade as could be ob 
ined. The sand was screened and thoroughly 
nshed with water under pressure; this washing 
vas particularly valuable in removing nearly all of 


he ve fine particles of sand and leaving it in a 
to of No 


iVsieal analysis was made for determining the size 


ry 


ry uniform condition size grain. 


iis 


grain, but a rough idea may be conveyed by ck 


ribing it as a uniform coarse mortar sani. 


Very 
The tlow the 
the sand and OLb, ft. 


Water . 


t ft. above the top o 
he 


line of filters is 


below reservoir flow line. 


is carried from the main collecting drains 


through 1O-in. cast irom pipes, which are connected 
in the gate house with a ZO-in. stand-pipe. Jus 
below these connections there occurs in the ZO-in 
stand-pipe a hérizontal brass diaphragm, through 


Which slides a brass tube 15 ins. in diameter inside, 


Che elevation of the upper end oof this tube deter 
Inines the acting head upon the filters, and = this 
head can be inereased or diminished by lowering or 

sing the tube. ‘Phe arrangement of the piping 
in the gate house is shown in plan and elevation by 
ig, 20, in the text. A cross :eetion of the devic 
for regulating the head of water on the filter beds 
is shown by Fig. 50 and the details of the regulator 
at the points marked A, Band © are shown in Fig 


The village draws its supply from the clear water 


basin (Fig. 2S in the text and Figs. 5 and 6 on thi 
nset), a cireular reservoir of SUO.000) gallons ca 
pacity, the jlow line of which is 9 ft. below the tlow 
line of the filter beds and 2OT ft. above the lowest 
portion of the village. The clear-water basin was 


built partly by exe. vation and partly by embank 


heme, nnd the sam: method as above deseribed for 
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the main embankment of the reservoir was followed 


in building this embankment. 


The bottom and side 


slopes were covered with clay puddle, 12 ins thick 
on the bottem and 18 ins. thick on the slopes. 


botton 
laid on 


TEESE 


1 Was finis 
1 the pudd 








Brass Hook Bolt 


c Of these 


Wiis 

itis. f 
Phe 

basin 


t} 


tit = 


of blu 
th 


li will 


rite 


overed wit 
back 
How fi 


he 


hous 


lle kK, 
les 


are 


S.oOne, laid in cel 


e overtlow, and a 


away. 
le 
at 
le 


seen 


}) pe Ss lll 


hed 
le. 


do with 


of 


termined 


W hich 


from 


the 


with 


a G-in. layer of cor 


er 


“ote 


The puddle on the side slopes 


Same Length 


() ins. « 


hy 
ihe 


as ordinary Speciai 


tain. 


a hammer-dressed slope wa 


gravel. 


filter beds and 


clear 


Witte 


it 


by open stand-pipes placed in 


nt on 


24-in. 


mak 


ix provided 
conerete, 


tile drain 


house, 


inspection of 
lig. 


fed from the stream by 


with a 


for 


the 
my 


Wily 


sub tloor 


for receiv 


earry 


~ 
é 


AG 


It was determined by experiment that with the 
sand in average condition, the filter beds would pass 
G7 gallons per sq. ft. in 24 hours with a head of 6 
ins., or 2,418,520 gallons per acre. 

The of both beds, 


renewing the sand removed, was SS8.25. 


actual cleaning without 


cost 


Assuming 


the beds to he cleaned eight times a year by the 
removal each time of a paring % in. thick and as 
suming a loss of 20 in rewashing the sand re 
moved, the cost of maintenance of these filters, in 


cluding interest on the cost of the washing machine 
and pipe line laid for it, will probably be about 1.9 
ft. the 


rate of 67 gallons per sq. f 


cents per sq. per annum, or if they filter at 
in 24 
the cost per million gallons will be about 7S cents. 
The 


rate of 


average hours 


to filter at the maximum 


ft. in 24 


were designed 


beds 


90 gallons per sq. hours. Assum 


ing that twelve cleanings per year would be neces 
siury to keep them up to this rate, the cost of main 
tenance will probably be about 2.7 cts. per sq. ft 


per annum, or S2 cts. per million gallons. 

In the operation of the beds in winter it has been 
found that the water applied to filters 
near the bottom of the warm 
prevent any freezing on the side opposite the inlet 


the from 


reservoir is so as to 


pipes, and the ice formed on the other side is melted 
by 


towing it into the open water. It would seem 


from this that the depth of water on the beds could 
to 2 ft. th 


“| by this decrease in depth. 


reduced maximum and 


he: 


have been as 


a 
construction ¢ ipene 


No analyses have as yet been made to determine 


the actual purification effected, but the appearance 
of the water is materially improved. We hope this 
year lo have made a number of chemical and bio 
logical analyses of the water before and after fil 
tration. 

The works were put in operation on Sept. 30 
IS. Phe filters were cleaned first on Nov. 15. 
ISO}. They wet operated etHciently from that 
date until April 15, 1894, by twice reversing the 
water from one filter through the bottom of th 
other and vice versa without scraping the sand 
The surface of the sand, however, was twice raked 
over With a large rake, having teeth about 1 
long. The rake with short teeth was used beeaus 
it Was not desired to mix the sediment held on the 
surface of the sand with the clean sand underneath. 
ind because the reversal of the current acted very 
efficiently in loosening up the under sand. 

In the operation of the beds it is found that the 
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ilk I 


IG 28. 


beds and clear-water basin, or from the 


voir by way of the fi 


mr fre 
} 


or tre 


ment also permits of cleaning one 
of 
filling either bed from the bottom with filtered water 


1hbit 


from 


rfering 


mm the 


mm one or 
with 


the other. 


VIEW Or 


reservoir 


lter beds and clear-water 
the 
asin without filtering, or directly from the reservoir 


by way 


of 


both filters directly. 


the 


working 


the 


ILION FILTER 


clear 


wil 


The arrange 


other, 


and 


filter bed without 
of 





CLEAR WATER BASIN AND GATE HOUSE 
firs Ik int creas ] r filterin cupae Vv oc 
curs about on mouth after cleaning 

writer believes this to be due on th rel 
sind and is made up of the matter which was | 
1 SUSpensio he unfiltered wate together with 
i certain membranous substance which is probably 


he Mat 


hi report 


bed in 


of Th 


the zoogloea deser the reports of ssi 


Board valth and 


Ss Upon 










Sunken Drain of halt 24 


Tiles 


General Plan. 


Fig. 29. 


filters in Germany. 


| continuous 
membranous character of the film is very 


wration of 


ke, SO 


much so that in reversing the current 
omes detached and tloats to the surface of the 


ter in flakes of a square foot or less in area. 





is further believed that the deerease in filter 
~~ i “™ K 
| ee 
: 4 /z ‘Diam ‘ ; 
Wwigic 

‘ Sif 7 

os 

= 

Cornposition Metal 

‘ 
: 
Composit ’ 
Y 


f Device for Regulating 
| oN Filters, 


y capacity is due not only to the existence of this 
m. but also to the packing of the sand below, 
which increases with the head required to force 
vater through it. On this account the reversal of 
water through the filters is a valuable feature of 

e design, although our opinion is that it should 


ARRANGEMENT OF PIPE GATE HOUSE OF 
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Side Elevation. 
ILION 


only be used as an auxiliary to the scraping of the 
sand. 

The total village of constructing the 
Whole system, including about 16 miles of pipe from 
16 to 4 ins. in diameter, 104 hydrants and 1S0 


valves, was in round numbers SS2,000, 


cost to the 


This does 
not include lands and right of way, engineering and 
inspection or legal and incidental expenses. 

The cost of those portions of the work which go 
to make up the filtering plant were as follows: 


Wilter DEAS PEONET <0... 6sissice cscs aa 
Gate house and connections................. 4.4S4 
n-ne RINNE gsc; ames «bude e nn ke aeons aners 3,797 
GE och ERA e Ren ee kee aaa 15,502 
The item gate house and connections includes 


all the flanged special castings, flanged valves, regu- 
lator, gate stems, screen pot and screens, which are 


Detailed 








Cost of Filter Beds. Gate House and Clear 
Water Basin, Lion, N. Y. 
Filter beds. 
170 cu. yds. ashlar masonry ; fa S10.000 0 $1,700 
oa. ee rubble ae Ea gi ati nant ei 5.0 1,826 
aw  COMCTORE. 65s oes ie alae 5.00 1.200 
Le ** * SiG SLavel. oo .sciecn ™ 1.50 ln 
Daa. te OS - PORE in osm sean 1.50 827 
woo * SRIVAMEMOENE....<ccsscee0e ™ othe 28S 
5 Ae Rs ae | | 2 rr 8.00 258 
ia.) ** ee Ss i DeMINE 5 oa. 5. 14s 
431 lin. ft. cut coping, 6 x 30 ins..... * at 
no ie SES 86S. sabe) 61 
347 sq. ft. 6-in. Hudson R. bluestone 
a ere Fa gieuiea)aeee AO 0) 
Total i cane ' ‘ 5 ge ein mht a ae a ee 
Gate House and Connections. 
ISS cu. yds. rubble masonry..........€@ > $6.00) $1,008 
14.5 °° ashlar > iad kpesreAe ee 174 
47.2 MA GOI so orcs cote nie stex 5.00 236 
IS sq. ft. G-in. plain Hudson River 
UII a ots innit gir tiiimns cceiereittn a oF A 7 
228 sq. ft. 3-in. Hudson River blue- 
StONO TAOMGE o. 6 ck cckeas saweav’ - a 
Stim. CE. en. HRS FMC. os wc 3.00 
23,525 Ibs. flanged specials........... * O4 
Six 16-in. flanged valves. ............ " ‘@600 
Four 10-in. i Sache re eke wala 
Two S-in. ae oe 5 Gam ence woe “625.00 
Three 6-in. a “ig Licks wawaicn lee 
1,188 lbs. composition metal......... - 30 
me. <* SP ON acces cece 6. OSL, 
Baa. ** “QRBE BRON. osc cc swowsecr cree 06 
Ll GONDOr BOROEN 6 is cir icesacsanuedne aoe 
oo £6 S-I PIO TRIG: 6 is se ccness cei” LM) 
76 ** 10-in. Pes ete aie Ama ore ate 1.00 
oo ** S§-in. <z oe Unies eedabecn ee Se aoe SO 
Gate house complete above bottom 
Oe SG GINO os ks 502 e sk Sea oe eue weno webah 615 
PeMOR cha ees Oe Le Pe ee ee eee S4.4814 
Clear-Water Basin. 
3.848 ca. yds. embankment...........@ $.32 $1,071 
mae. .** “ hammer dressed slope 
CE eke oe ees ee hee hes Oanteeens 5.25 a, 
709: cu. Ga. clay puddie.............." SD 
Gr  * ORCROO 655 oon ccietmea 5.00 
Be sin PE. Be: TE ck ssiscasice cal 2.50 
tN ie vr ce wie ik le pha en Dee hw ite leaks 


situated in the gate house, besides the cost of the 
building. There should be deducted from the above 
total about $1.400, which would have necessarily 
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| Top of filter Bed Embankment | 


Filter Bed, Flow Line 





From Filter < 
Flow Line , Cl Water Basirt. 


160° > 






0 Pipe 


To Clear Water Basin 


Front Elevation. wy 


FILTER BEDS. 


been expended in the construction of a gate hous 
with 
been 


its accessories if the filtering plant 
built. This deduction would 
numbers $14,000 as the cost 


had not 
leave in) rownd 
of constructing that 
part of the plant made necessary in order to filter 
the water. 

The detailed quantities of the various classes of! 
work and the contract prices for the same are give! 
in the accompanying table. 


2 ¥ 5 i 
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8 uy . Cast bran Whee, 
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~ Composition 

: Detail “A 
§ 


Siotted to 
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Detail “B" 
Fig. 3°. Details of Head Regulator at Points in 
Fig. 830 Marked A, B and C. 


It may not be improper for me to say that all of 
the work entering into this construction is of very 
substantial character and its quality is considerably 
above the average of similar work with whieh I am 
familiar. An efficient plant could have been buili 
for considerably less money by substituting rubble 
for cut stone, ordinary for hammer-dressed slope 
wall and by cheapening the plant in other particu 
lars. 
The Fountains at Ilion 

N. YX. 

An aerating fountain similar to that at Llion, de 
scribed above (see Figs. 25, 26 and 27 in the text). 
is in use at Frankfort, N. Y., in connection with 


Aerating and Frankfort, 
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vorks there built by the Stanwix Engineering Co., 
f Rome. The following information regarding the 
irankfort fountain and the general discussion re- 
earding it and the Ilion fountain was prepared for 
se in this connection by Mr. J. W. Wittrell, et 
he above company: 
The plan for the Frankfort work is very similar 
that for the Ilion work. 
stream into an S-in. main, which conducts it to a 
orage reservoir two miles from and SO ft. lower 


Water is diverted from 


than the intake. ‘The storage reservoir serves also 
is a distributing reservoir into the village piping 
The Frankfort 
ountain is designed to discharge only about 400,000 
callous in 24 hours, or less than half the discharge 
f that at Ilion. 


The reasons for adopting aeration at 


ystem. There is no filtering plant. 


Irankfort 
ire, that in the present condition of the watershed 
he supply is much less liable to contamination than 
hat at Lion and a filtering plant was not thought 
ecessary for the present; the reservoir at Frank- 
fort is deep and the water is to be taken from near 
the bottom, and it was thought that aeration during 
the summer months would lessen the liability of 
spoiling the finally, since the ad- 
ditional cost of the fountain will not exceed $250, it 
vas thought to be worth that amount of money as 
purely ornamental feature. 


bottom Water; 


It is not expected, nor will it be possible, to use 
either the Ilion or the Frankfort fountain all the 
vear, since neither of them will discharge enough 
water to maintain the necessary storage, but for 
six or nine months of the year they will discharge 
ill of the flow of their respective streams, and these 
months are the ones in which bad tastes and bad 
During 
the remaining months the gravity lines from the 


wlors are likely to cecur in water supplies. 


diverting dams to the reservoirs must discharge at 


their maximum capacities in order to maintain 
the storage, 


llion nor the Frankfort 
lo the fountains represent any larger expenditures 


In neither the system 


ho TONEY 


than were necessary to build the piers, 
ay the connecting discharge pipes and furnish the 
caps and nozzles; that is, no longer pipe line has 
been laid in either case to reach a higher elevation 
for the purpose of obtaining head for a fountain. 
The head sought and obtained has been only that 
the required maximum dis 
charge into the reservoirs through the open end of 


to furnish 


cess ry 


the gravity main, but after this has been done 


lischarging the summer tlow through a fountain 


follows almost as a matter of course. 

In connection with the Ilion fountain, it seems to 

me that water thrown into the air in such a finely 

livided state and falling into the reservoir, the ef- 
o- 


uent pipe of which is 25 ft. below the surface, is 
hettered in condition, outside of any direct advan- 


j 
! 
41 
1 


tne from aeration, by its larger proportion of dis- 
Experience with reservoirs 


where water is drawn from near the bottom shows 


solved) oxygen. deep 
that the greater the amount of dissolved oxygen the 
less is the liability of the spoiling of the bottom 
water during its period of summer stagnation. 

If it is true that such a fountain increases the 
umount of oxygen held in solution, and it seems 
reasonable to suppose that it does, then it must be 
value in the usual design of 
small inlet 


owers are rarely used and water is always drawn 


a feature of some 


reservoirs of capacity where 


storage 
from near the bottom. Turther, if the premise as 
to the greater amount of dissolved oxygen is true, 
such a fountain is of value as an adjunct to a 
system of continuous filtration, since the chemical 
purification effected by a continuous filter depends 
very largely upon the amount of dissolved oxygen 


contained in the water. 


The comparative merits of different paving materials 
for Chicago have been follows by Mr. 


D. W. Mead: 


classified as 
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s £ 3 s* 

« a © wy do - 
Base OM i ce tcek ee eiacee re 4 2 1 6 
Cost of maintenance........ 1 a 3 2 i 
Paciity Of TEDAIE. 2. csescess 6 2 5 + 3 1 
Durability under traffie..... 1 5 3 2 6 
Freedom from noise........ 3 4 2 6 D 1 
Freedom from dust......... 1 2 + D 3 6 
Freedom from decay........ o 1 6 8 2 4 
Freedom from absorption.... 1 2 6 A 3 5 
foothold for horses......... 6 4 % 1 2 3 
Ease of tractiof.....ssces.. 1 a «o. © 3 + 
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A NEW MECHANICAL FLUID.* 
By Charles Wallace Hunt. 

A hydraulic piston for adjusting journal boxes to take 
up the wear from use would have the desirable features 
of delicacy of adjustment and ample rigidity for any 
strain which it would be called upon to sustain. The 
cost of the accurate construction needed, and the prob 
able feakage of the fluid, would usually prevent serious 
consideration of this method. In canvassing the va- 
rious methods of adjustment which could be used in the 
bearings of the connecting rods of our steam engines, 
the advantages and faults of this method were care- 
fully investigated. The inevitable leakage of the liquid 
presented an almost unsurmountable barrier to its use. 

By making a wide departure from our ordinary con- 
ceptions in molecular physics, we can imagine a liquid 
composed of atoms as large as bicycle bearing-balls. 
The anticipated trouble from the leakage of the ‘fluid 
would then disappear as a factor in the ordinary me- 
chanical fitting in steam-engine work. 

If the balls of this hypothetical fluid vary in size, 
their mutual pressures may be supposed to balance 
each other. If the balls were infinite in number, and 
the size limited, but with an infinite number of varia- 
tions of diameter within the limits, the various local 
pressures would be balanced, and the mass would have 
the mobile property of a liquid. 

Under compression each ball of a mass of various 
sizes would have the resultant of all the pressures on 
it at its centre, and consequently would be in a_ posi- 
tion of equilibrium; but should the inclosing envelope 
change in form or capacity, a change in the direction 
of the pressures would take place; first, in the balls 
nearest to the movement, then in the adjoining ones, 
the balls severally moving in the direction of least re- 
sistance, until the resultant of the pressures again came 
in the center of each ball. 

If the mass of balls were all of one size they 
interlock. This rigidity 
solid 

A mietss of 


would 
resembles the property of a 
balls of various sizes, under pressure, 
does act like a liquid, as we have ascertained by test- 
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ing in various ways. (On the table, at the reading of 
the paper, was shown a connecting rod of full size 
titted up to be adjusted in this manner, just as it is 
used in practice, and also a model with a glass front 
and a spring piston, which permits the individual mo- 
tion of the steel balls to be seen when the adjusting 
screw is turned, The mass is kept mobile by putting 
sulficient pressure on the movable piston.) 

The accompanying cut shows a section of a selid-end 
connecting rod, having an annular brass bushing with 
an opening, in order that adjustment for wear can be 
made. One side of the bushing is held in place and 
adjusted by the pressure of a mass of hardened steel 
balls, varying in diameter from 14 to 44, in. Between 
the bushing and the balls is a thin plate of hardened 
steel to prevent the balls from indenting the softer 
metal. The adjustment for wear is made by 
the mass of balls forward with a hardened steel ad 
justing screw. 


forcing 


When the wear has become so great that the range 
of the adjusting screw has been exhausted, a few more 
balls are inserted under the point of the screw, and an 
adjustment of the bearing is made as before. On the 
crank end of the rod, the adjusting screw is on top 
but on the cross-head end it is on the front side, elear 
of the cross-head, where the adjustment is as conven- 
iently made as it is on the crank end. 

We have been running last year 40 bearings of this 
type in various places, in the East and in the West, 
working with steam-boiler pressures of from SO to 160 
Ibs., giving square inch of projected 
area of the pins ranging from 600 to 1,000 Ibs. The 


pressures per 
pressure on the balls per square inch is about 50 
If we assume that the balls are abont 
diameter, and that 60 balls are in contact 


greater. \-in. 
with the 
bushing on each square inch, the pressure sustained 
by each ball would be from 15 to 25 Ibs. Assuming 
that the elastic limit of the steel in the connecting 
rod shown is 30,500 Ibs. per sq. in., and that the har- 
dened steel balls have a pressure of 25 Ibs. on each 
one, we would expect that each ball would imbed it- 
self in the steel envelope until the area sustaining the 
pressure was strained to the elastie limit. This area 
would be 1-1270-sq. in. for each ball, which is almost 
* Condensed from a paper read at the Montreal Meet- 
ing of the American Society of Mechanical Engineers, 


a 


LGO 


exactly equal to the area of a cirele 1-100-in. in di 
ameter, 

At first the bearings require frequent adjustment, 
but the balls soon get in a fixed position, and then 
they need adjustment for the wear of the bushing only. 
The adjustment of these bearings is apparently as deli 
cate and positive as though a liquid was used. In 
cases where the adjusting screw was purposely made 
to turn freely, the adjustment could easily be made by 
the thumb and fingers, and if care was not used, too 
great a pressure on the pin would result. 
10-in 
cylinder steam engine and is a steel casting 
I. G. Johnson & Co., 
having 14 threads per in... and a pressure area of balls 
on the bushing 18 times the area of the screw. If the 


The connecting rod shown is for a diameten 
made by 


fitted with an adjusting screw 


with a force of 25 Ibs. on an S-in 


wrench, the friction of the screw absorbing 25. of the 


screw is turned 
force, the pressure on the bushing would be over 50 
While this pressure 
plications of this novel fluid that have been proposed 


Tons. might be used in other ap- 
it was clearly out of place in connecting-rod bearings, 
and we now make the head of the adjusting screw of 
such a form that an ordinary wrench cannot be used, 
and the adjustment is made only by a spanner which 
will, by its peculiarity, remind the engineer that care 


is necessary in the adjustment. 


THE DIAMOND SHOALS LIGHTHOUSE. 


Investigations are being made again as to the 


establishing a lighthouse on the 
Diamond Hatteras, 
foundation lighthouse 
July, 1892. For making borings a special appa 
ratus Julius E. Rettig, 
Construction, under the dires 
As described by the 
this apparatus had the form 
and $2 ft. high, 
wrought iron columns, hollow 


practicability of 


Shoais, off Cape where a 


eaisson for a was lost in 
was constructed by Mr. 
Superintendent of 
tion of the Lighthouse Board. 
Ihiladelphia 

of a skeleton prism, 20 ft. 


“Pre 9 
ress, 
square 


built up of hollow 


Wrought iron struts and tie rods and east iron 


sockets at the corners, carrying on the upper end 


2: platform. 


> 


The structure weighed about 52 tons and was 


tloated by two pontoons, ene h 24 x» 6 ft... which 
were clamped in such ways to the structure that 
they could be liberated as soon as the skeleton was 
Through 


hoilow vertical! columns of the 


sunk upon the shoal. each of the fou 
structure passed a 
wrought iron pile 6 ins. diameter and 50 ft. long. 
having on its lower end a cast iron disk 3 ft. diam 
eter, and on its upper end a screw thread and cast 
The pile was held by a clamp neatly 
The 
disk at the lower end was cored in such a manner 
that a 


and that the water could escape through two Ts. 


iron flange nut. 
fitted into a recess 15 ft. from the upper end. 


water current could be passed through it, 
in. openings through the face of the lower disk. 
Wrought iron pipes and lines of rubber hose were 
water from the 


used to eonduct under pressure 


tugboat which was in attendance to the four disks. 
The apparatus was erected first barge, 
and then lifted off by the two large shears at New 
When 


rigged for transportation to the site it drew 21 ft. 


upon a 


pert News and transferred to the water, 
condition the 


May 25, but as the 


of water. In this apparatus was 
towed out to the shoal on 
weathér was unfavorable a wait was made until 
11:30 a. m., May 27, when at high tide and under 
favorable conditions the structure was successfully 
sunk at a point previously marked by the Coast and 
Geodetic Survey. Within 15 minutes afterward the 
pontoons were disconnected and drifted off in the 
strong current of two or three miles an hour which 
prevails at the shoals, and when the vessel had 
been securely moored alongside the structure it re 
quired but three-quarters of an hour to sink the last 
iron disks of the piles to a depth of 15 ft. 


bolting the 


below 


the bottom of the ocean By flange 


nuts of the piles to the upper sockets of the struc 
ture the apparatus was completely secured to the 
bottom. 

charaeter of the soil 


In order to determine the 


a 2-in. pipe was sunk 


from the platform of the 
framework into the bottom of the ocean to a depth 
First, a 5-in. 


into the bot 


of 105 ft... in the following manner: 
pipe GO ft. in length was sunk 40 ft. 
Then 


>-in. pipe already 


tom. a Slo-in. pipe was built up inside the 


sunk, and when the 3%-in. pipe 
had reached a total length of 9S ft. it was sunk to 
i depth of about 7S ft. 


the sand thereby 


below the bottom of the 
ocean! washed to the surface be 
tween the larger and the smaller pipe was caught 
After 


on the surface of the water in a canvas bag. 








ond pipe was sunk, the smaller 2-in. pipe, 
147 {t., was sunk 
a depth of 105 ft.. as 


tuted. The planting of the 


length of nearly 
pipe to 
framework at 
borlugs 


and making the occupied in ail 


id one-half hours. The material brought 


om a depth of 105 ft. tine black 


consisted of 


mixed with small shells and mud, a 
iost unfavorable for carrying heavy loads, 


sily scoured by the strong current existing on 


ALES OF TOPOGRAPHICAL SURVEYS 
OF VARIOUS COUNTRIES. 

In a report on the facets and possibilities of topo- 

work, to the U. S. Coast & Geodetie Sur- 


vey, Assistant August F. Rogers gives the following 
table of seales of topographical surveys of foreig 
go nments and the United States: 

Gre HUAIN 2 ciakts 2 ") for cities: 1 9 OO for 


country in general, 

} e (formerly).... 1 2 QUO, 1 5.000 for forti- 
tied places and vicinity; 1 
$000 for general country. 

Fra e (now) ee 10,000 for country in gen 
eral; 1 20,000 for mountain- 
ous districts. 












Alg i a ere te 40,000 in northern part, 
1 100,000 in southern part. 

} ID sds is ee 2 1 — 20.000 

‘ mark .. 44sec k= Bee 

Hol! i (old) sb 2 25.000 

H 1 inew)....... 1 — 5.000 (1874) 

Sw & Norway.. L — 20,000 for settled districts: 
1 5O,0OO, and 1 100,000 for 
northern part and high moun- 
tains. 

(sermany.......+...- 1 — 25,000 in general; 1 10,000) 
in special localities: 1 DOW), 
1 — 1,000, 1 2,509 for engi- 
neering purposes: 1 125, 
1— 25), 1 - 500 for cities 
and vicinity. 

Austria weseeeeeees L — 12,500 for special locations; 
1 — 25,000 in g 

Bwitzerland......... 1 25,000) general: 50.000 
in mountainous dist ts. 

I eh os ekg eee ye 1 - 25,000 in general: 1 FO. - 
OOO in mountains: 1 LOW) 
for certain seaports and vicinity. 

pain Has We diate 1 25.000, 

1’ vn weeeeeee 1 — 50.000 and 1 100,000, 

Russia seececiceeee L — 21,000 in settled districts: 


1 42.000 for 
ineces: 1 
steppes. 
1 — 17,900 to 1 84.000, 
1 — 50,000 and 1 100,000. 


northern = prov- 
8$4.000 for the great 


‘s Government Surveys. 








Luke §S t Corps, U. S. A. 1 10.004) 
Oon ind ) DUEVOT «iis cccw 1 10,0000 
“ id = 1 2 OOO 
/ 3 d Prd, + sooares o alte tis ioe 1 40.000 
Con and Geodetic Survey, Special... 1 — 600 
2 a : -1— = 1,200 

; = is ~li— 4.800 ete 
Ge ie ET we Swaw cease eeeneee 1— $1,250 
ts eae ees Re 5 1 45,000 
Me TTT EEE E OEE eee eee 1— 62,500 
(ines sNORRMSw AeA CR L — 125,000 

PERSONALS. 
\ Harley, City Engineer of Jacksonville, Fla., has 
“d 
\I W B. Russell, an engineer in the employ of 
Wisconsin Central Ry., was killed in a train aeci 


Marshfield, Wis., on that road, May 30. 


Reynolds, C. B., formerly associated with 
landscape engineer, has been appointed 


e Niagara Power & Development Co., 


Chief Engineer of the Grand 
& Indiana R. R., has resigned his position, to 


Manager of the Consolidated 


- liv., Grand Rapids, Mich. 
\I lf. Ro Niekerson, General Superintendent of the 
\ . Popeka & Santa Fe Ky., has resigned his po- 
cept th of Assistant General Manager of 


Mexican Central Ry 
Mexico, 


~ with headquarters in the 


\ 1. Lowrie Bell, Second Assistant Postmaster-Gen 


is tendered his resignation, to take effect June 30 


ollice of Geueral Trattic Manage 


r to accept the 


Central Railway of New Jersey, with headquar- 
New York. 

I HH. Fennell, formerly General Superintendent 
Northern Division of the Lehigh Valley R. R., 


appointed Supe endent of the Western Di- 


New York & New England R. R., with bead 

ers at Kast Hartford, Conn. 
wc. 4 Kugineer of Maintenance of Way 
bnidi (polis Division of the Pennsylvania Lines, 
sft d to the Pittsburg Division, and 
| Ibyers, of the Cincinnati & Muskingum Valley 
Will succeed him on the Indianapolis Division, 
I H. M. « es, of Columbus, O., Chief Engineer of 
s » River Commiss‘on, has completed the work 
ng the bh ndary of the Seioto River 
ts of Columnbus. The commission 





ENGINEERING NEWS. 


has now finished its work and will submit its final re- 


port. 


Mr. Hiram Nevons, for the past 17 years Superintend- 
ent of Water-Works at Cambridge, Mass., died at his 
home, in Cambridgeport, on May 27, after a long illness. 
New Gloucester, Me., 
In early life he was a ship carpenter. He was ap- 
pointed Superintendent of the Water Department early 
in 1877. 

Mr. Horace C. Alexander, of the firm of Alexander, 
Hill & Enriecht, of Chicago, has been appointed Super- 
intendent of Lincoln Park, Chicago, by Governor Alt- 
geld, of Tllinois. Mr. graduated from the 
University of Michigan in 1882 and since that time has 


He was born in 58 years ago. 


Alexander 


been steadily engaged in railway and municipal engi- 
neering. 

Mr. H. U. Mudge, Superintendent of the 
Western Division of the Atchison, Topeka & Santa Fe 
Ry.. has been appointed General Superintendent of the 

Kan., and Mr. 
Division Vegas 
XX. M.. has been appointed General Superintendent of 
the Western with headquarters at 
Colo. 


General 


Eastern Division, with office at Topeka, 


Charles Dyer, Superintendent at Las 


Division, Colorado 
Springs, 

Mr. Charles Hansel, C. E., at present Western Man- 
of the National Switch & Signal Co., of Easton, 
IPa.. has been elected vice-president and general man- 
ager of that company, with headquarters at 52 Liberty 
St.. New York, after June 1. The western office of the 
company, at 1236-7-8, Monadnock Block, Chicago, will 
be placed in charge of Mr. H. M. Sperry, who for some 
with the Johnson Signal 
Mr. George Hi. Han 
and treasurer of the 


years has been connected 
Co., aus general 
sel has been elected 
National Switch & Signal Co., 


Kaston, Pa. 


representative. 
secretary 


with office at the works, 


Mr. Gilbert Murdoch, Chief Engineer of the Waier 
at St. John, N. B., died May 28. He was 

Seotland, in 1820 and ‘ 
John when only 22 years of age. He was the Chief 
Engineer of the Water Department since 1855, At that 
The 


where there 


Department 


born in Paisley, went to st 


time the city got its water supply from Lily lake. 
water was brought in to the Marsh bridge, 
Was a powerful pumping engine which forced it up to 
the higher levels. The work of bringing the water im 
from Loch Lomond was accomplished under his direc- 





tion. and he was strongly in favor of improving the 
supply by the extension of the mains to Lake Latimer. 
was built under Mr. 


Phe sewerage system of the city 


Murdoch’s management, 

Mr. W. GC. Van Horne, President of the Canadian Pa- 
accepted the title of knighthood, 
those who know 
Amer ean, 


1843, commencing his experience in 


cific Ry., has some- 





What to the surprise of his in depend- 


ence of character, He is an having been 


vorn in Ttinois in 
railway work in 1856, as a 
i. Bis, 


l in 1880 he became General Super- 


telegraph operator on the I- 
linois Central from whieh position he rose by 
humerous steps unt 
intendent of the Chicago, Milwaukee & St.Paul Ry. In 
ISSZ2 he was appointed General Manager of the Cana- 
dian Pac‘fic Ry., in 1884 he became Vice-l 
in 1S8SS President of the company. To his enterprise 


resident, and 


measure the suecessful 


and energy is due in a large 


management of that road. 

Mr. John McCaifery, who died at Chicago June 1 of 
typhoid fever, was born near Belfast, Ireland, 
TSO8 


June 26, 
He came to America when quite a lad with his 
settled in North Carolina, 


parents and where he grew 


up and became a contractor. he removed 
to Virginia and contractors on the 
James River & Kanawha Canal. A few years later he 
moved to New York and was one of the contractors on 
the Brie Canal. In 1840 he went to Chicago and was 
one of the contraetors on the Illinois and Michigan 
Canal. He afterward resided in Chicago and 
followed the business of a contractor 
he abandoned active pursuits. He 


Subsequently 
was one of the 


always 
until seven years 
which time 
Iiinois Trust and Savings Bank 


for a shorter period of the 


director of the 
and a director 


\ 
> years, 
Grand Trunk Ry. Co, 


NEW PUBLICATIONS. 
MAGAZINES. ae 
‘The Future of the 


JUNE 


Forbes 


“Scribner's,” Archibald 
Wounded in 


Which makes one re 


Writes on 
War,’ and presents 


spectacle 


coil in horror from the probable consequences when 


the modern military machirery with which the great 


nations of the world are now equipped is brought in 


1 


to nctual service in the work for which it is designed 


killing men. Mr. Forbes thinks that in the next 





war, the exigencies of the campaign, and the enormous 


destruction wrought in bat Will imake the care of 





the wounded by the victor 


The Red Cross 


practically impossible. 


society and similar humanitarian 





organizations will have the whole burden of rescuing 
the wounded, and these cannot do their work till the 


battle is over. 


correspormedes 


nt draws is that war's barbarities are be- 


The moral which the famous old war 





June 7, 1894, 


coming too much of a contrast to our Christian civyij 
ization to be permitted to continue. 

In the “Forum” Prof. E. L. R. Gould, of Johns 
Hopkins University, tells how Baltimore banished 
tramps and helped the unemployed during last winter's 
trying times, The plan adopted was the establishment 
of a “‘wayfarer’s lodge,’ where destitute 
paid for food and = shelter by 
wood. For more permanent 


Wanderers 
sawing and 
employment, four ston 
were started, and operated by task 
work, and about 7,000 tons of stone were broken dur 
ing the winter. 


Splitting 


breaking yards 


TREATISE ON THE SOUTH AMERICAN RAILWAYS 
AND THE GREAT INTERNATIONAL LINES, 
Published Under the Auspices of the University of 
Fomento of the Oriental Republie of Uruguay, and 
Sent to the World’s Exhibition at Chicago. Monte 
video, Office of International Publieations, Ney 
York, Bothfeld & Weygandt. 8vo; pp. 601: illus 
trated. i“ 

This is a very important and interesting review «of 

South American railways, compiled and issued unde) 

the direction of the Government of Uruguay. The views 

expressed as to the prospects of the projected inte; 

continental railway are very much too sanguine. it Ix 

ing stated that its success is “fully guaranteed” by the 

initiative taken by the United States, implying that th 
coustruction of the work is being promoted by this 
country, Besides the statistical and tabular matter 
there is a large amount of interesting and valuable in 
formation relative to the technical 
railways, 


features of Sout 
bridges, tunne 
rails, ete., and the official re 
quirements of the public works, departments. 
quirements appear to be based somewhat 

of those of the English Board of ‘Trade. Uruguay : il 
Ways are required to have rails not less than 60 Ib 
per yd. on wooden ties, with balalst 
beyond the rails. The 
covered with ballast. 
to submit 


American grades. 


curves, 
roadbed, cross-sections, 
These re 


upon the pla 


extending 3.28 ft 
cross-sections show the ties 


Railway companies 





are requir 
plans of their line, structures, stations. « 
In regard to the railways in the Argentine Republ 

the difficulties arising from the comparison of gages isc 
pointed out. 


In one case a continuous line from Buenos 
Ayres to the Paraguay frontier, built in three seetions 
hy different companies, the first has 1.290 miles of i 
ft. 6 ins. gage, then 190 miles of meter gage, and the 


third section will be of 5 ft. 6 ins. gage. In 
the South 


Mos a 
American countries there is an absurd multi 
plication of gages which is eertainly not creditab'e t 
the engineers, for one of the main objects seems to ] 
to get a different gage for every new line so that it may 
keep ‘itself aloof from its neighbors. In 
the light construction of some of the 

principle for railway construction for the devel yplien 
of new countries is righty said to be to “lay down tiv 
xreatest number of kilometers with the smallest eapital 


possible,”’ 


referring to 


railways, the 


which principle has apparently been followed 
more by the English engineers who have largely buil! 
the railways of South America, than by other English 
engineers who have bui't the railways of India and the 
other British co’onies. 


Braz] is shown to be one of the 
backward countries in railway 
most of the countries there are 


table is a summary of the 
of railways in South America: 


LOST 





devel yprnent, In 
State or state-assisted 
railways. The following 


Inileage and cost, ete., 


’ Avera 
Prin- cost 
cipal gage. pr. mile 
8.055 5ft.6 ins. S4o 401 


Miles 
; Year. open. 
Argentine Republie...1892 


solivia 








Din Oo ** 9 “ 
Brazil 1891 6,373 3“ 3% © 9 47.945 
CANE oii Samed cekwas 5, a Re eC Viens 
RUT RSEIT oscars ceas viata S02 156 4“ 8% * 48. 
Pari? then enenee 949 4 814 «© 467 
DOU RGEY  osiscen new es - 993 4“ S14 «& 49.253 


ADMINISTRATION REPORT ON THE RATLW s 
IN INDIA FOR 1s92-98. By Lieut.-Col. he A Sar 
veaunt, R. ., Director-General of Railways. Cal 
cutta, 4to; pp. 315; map. em 


These administration reports contain a vast amount 


of valuable information, but, as in most publications of 


this kind, they are not digested, summarized and al 


ranged as fully as they should be, and statisties for 
each line are confused and rendered much less useful 
by being given for each half year, an unnecessary at 
rangement, Which, like some other awkward arrat 
ments, is apparently a relic of old 
fluctuating value of the rupee and the curious way of 


i 
pointing off the totals by 


ie 
CUuSLONMIS, The 


lakhs of rupees make the 
financial details awkward to deal with, and necessitat 
considerable calculation, 


that the 


We have pointed out several 
administration of India dovs 
hot appear to understand the principles of developing 


times railway 
the resources of a country by railways, or of the con 
struction of and development of railways, i. e., to build 
the greatest length of line with the least capital, and 
iInany persons interested in the development of that great 
country are working and fighting for a recognition of 
the need for more railways, and econemical railways 
At the end of 1892 there were 17,640 miles of railway, 
10.225 miles being on the Indian standard gage of 5 at. 
Gins.. and 7.484 miles on the meter and narrower gages. 
setween April 1 and Dec, 15, 1894, only 89514 Iniles of 
piece 





new railway were opened to traffic, the longest 
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of which was 168 miles. Records given of the 
brakes (vacuum and Westinghouse) and car lighting ap- 
pliances fi ted during the year, and of the varieties of 
fuel and oil used by road. There are 
tailed tabular statements of capital cost per mile aud 
other which, above noted, 
ranged for the railway system as a whole. 


given of the cost and dimensions, ete., 


are 


each also de- 


statistics, as are not ar- 
Tables are 
of the important 
bridges and tunnels, and of the number of cars adapted 
for military purposes, i. e., fitted as ambulances or for 
carrying horses and guns. 
penses compared with 


lows for the year 1802: 


A summary of operating ex- 
is given as fol- 


gross earnings 


MEQEMTORIINGD oad ccienciccdudestacccessesces 12.00 per cent 
EEE is 5 hai id «dan acuaina dawn Do * - 
SECURIEEE. GROEN: “40.5.4 ikea ks Ndlacwe wee ee ea ce * 6s 
yo SPORE eee Ee ee eee ee eee Te ee i C 
CONSENS iis ks cee ceeeeradeouewee ewes 5.08 *“ = 
PE onda cds ab ane emeecuea cuwea Lao = = 


ae * « 
ANNUAL RBEPORT OF THE D OF REGENTS 
OF THE SMITHSONIAN INSTITUTION, showing 
the Operations, Expenditures and Condition of the 
Institution to July, 1892. Pub. Doc.; pp. 810. 


This report was not presented to Congress until 
February, 1893, and apparently was not ready for dis- 
until than a year later. Only 
of the thick volume is occupied by the report 
The rest is occupied by a “General Appendix,” 
vhich may be briefly described as a reprint, as some 


BOAR 
V 


Svo; 


tribution more 


tenth 


one- 
proper, 


0 or more papers and addresses deemed of permanent 
sccentifie value but not otherwise preserved in book 
From 1880 to 1888, the plan was tried of pre- 
senting each year a summary of the scientific progress 
of the year in a of specially 
proved unsatisfactory, and 
present plan followed. The important 
this year, perhaps, is an 


abridged 
Mouillard’s “L’Empire de l'Air,”’ 


four 
Dorin. 


series prepared articles, 


but this since 1889 the 


has been 


of 
ranslation of LL. VP. 


most 


single article 





originally published in 1881 in a volume of 284 pi 
but not heretofore aceessible in Hngtish, we bei 
It is here presented in 66 pages, of perhaps twice 








size of the 


This 


work. 
alone, if 


rinal 
translation 
the only 


the translation be in fact 
English, makes the volume an im 
M. Mouillard'’s treatise is 
and importance, 
embodying 


one in 


portant one, since one of 


of its 


else 


merit 
and 
where ace 
he 

reprinted artiecies, Many of which are readable and some 
‘f which seem important, while a few of the most care- 
ful articles in the volume, I'ke those on the Progress of 
Anthology and of prepared 
As a whole it certainly seems as if most of the 
contents of this “report’’ deserved preservation in hook 
form, which many of them might otherwise not have, 
As many of the arti 
“Nature” or other periodicals which are generally pre- 


sreat one quite unique 
information not 
essible for studies of the problem of flig 


same is true in less degree of various other 


class, essential 


of the 





Astronomy, are specially 





‘les have also been published in 


served and readily accessible, however, one cannot but 
feel that the task of editing such a pubtication as this, 
so that it may really tend to the advancement of 
knowledge as much as possible, is a delicate one, and 


not likely to be always well discharged. 


DIRECTORY TO THE IRON AND STEEL WORKS OF 
Mh UNITED STATES: With a Complete List of 


the Iron and Steel Works of Canada and Mexico 
Twelfth edition; corrected to Mareh 1, 1894. Com 
piled by the American Tron and Steel Association, 


” 


Philadelphia, pp. 2% 
This publication includes a 





Svo: 


full list of the blast fur 
haces, rolling mills, steel works, tinplate works, forges 


and bloomeries; rod, wire and nail works, car axle 
and wheel works, car and locomotive works, pipe 
Works, shipbuilding and bridge building works, with 
particulars in each case. It is stated in the preface 


that while 1S02 was a year of very general a 


all branches of the 


tivity in 
1SO3 


failures. 


iron and steel industries, Wis 


ad year of very great depression, with many 


Few new works were built or undertaken, and som 
suspended work. In another column we give a sum 
nary showing the general comparison between 1802 
und ISUS.. 


NEVADA AND HER RESOURCES: A Brief Sketch of 
the Advantages and Vossibilities of the State and 
the Opportunities aud Inducements Offered to Capi 
talists and Homeseekers. Compiled Under 


the a 
rection of the State Bureau of lumigration. By L 


Ht. Taylor and assistants. Carson City, Nev.; Stats 
Printing Office, J. KE. Eckley, Superintendent. Svo 
paper; unpaged; numerous illustrations, and two 


folding maps. 
idea of 
from 


Quite an the resources of Nevada can be 


volume, 


ob 


tained this The illustrations are all 


half-tone reproductions from photographs, 


the 


mostly of 


hatural scenery. book cun 


Copies of 
the 


bureau of immigration, at 


probably be 


obtained by addressing secretary of state or the 


Nev. 


Reno, 


How TO 
ny 6T. 


BBCOME 
O'Connor 


A SUCCESSFUL 
Sloane. New 


ELECTRICIAN 
York: Norman W 





Henley & Co. Cloth; 12mo; pp. 189; illustrated; $1 
The author in the preface lays down the principle 
that success depends upon the man himself and not 


upon books and study 


he 


merely, and throughout the book 


emphasizes the necessity of thoroughness if the 








ENGINEERING 


NEWS. 


wishes to obtain The book is written 
and simply, with instructions to beginners, 
to inventors and notes for officials. The 
of it applies as much to those in other lines of 
business as to electricians, and we are inclined to rec- 
ommend it to every one who is making a beginning in 
the practical part of life. There is a fair index. 
PRIMER OF NAVIGATION. — By A. T. 
York and London: Macmillan & Co. 
pp. 104; illustrated; 55 Cts. 
This little book the 
log, lead, charts, contains 
and circles, 
cousting and ocean voyages, etc. 
TRADE PUBLICATIONS. 
AND CONTRACTORS’ PLANT.—J._ 5S. 
Newark, N. J. Oblong; 410; pp. 72; illus- 


student success. 
clearly 
hints greater 


part 


New 
Lome ; 


Flagg. 


Cloth; 


the 
definitions of 


describes use of 
etc., and the 
with notes on traverse and plane 


colppass, 


courses 


sulilhig, 


HOISTING 
Mundy, 
trated, 

This is a 


huisting engines of 








complete catalogue and price list of 
various types (inciuding four and 


eight-spool engines for bridge erection), clamshell dredg- 


very 


ing machines, boom derricks, boilers, pulleys, etc. 
Among minor specialties are the double-sheave head- 
biock for pie drivers, aud the Jerruid bviler Cube 
setting. he hoisting engines are fitted with the Mundy 


patent friction drum. 
SOCIETY PROCEEDINGS. 

OF CIVIL BNGINEERS. 

papers are to be presented at the al- 
Niagara Falls: ‘Wire Rope ‘Tram 
“Hoisting Apparatus of thle 
Sewall’s Falls, N. H.,’’ J. R. Free 
“Marking Street Lines,”’ C. M. Brovlall,; 
Ridge Tunuel,”” C. W. Staniferd; “Tequixquice 
funnel, Valley of Mexico,’ A. J. Cainpbeil and F. \\ 
Abbo “Quality of Water Supply,” J. W. Hil; “Sand 





AMERICAN SOCIETY 
The follow.ng 
nual 
ways,” A. ©. 
Head Gates al 


colVvelllion al 


savage 


, 


Cabal 


Ruck Sewers iu St. Paul,’’ Geo. L. Wilsen; Pie Cip 
poleiti ‘Pr ipemidal Weir,”’ A. Db. Fyun and C. W. WD 
Dyer; “Sublururine Removal of Rock, to a De; vt 
35 Ir. Below Mean Low Water,” J. A. Bensel. A 
rollised are as fu.lows: “Friction Iw. 


paper 
ers,’ C. L. Crandall and <A. “Railway Sig 
naling,’ J. LV. O'Donnell; 


B. W. DeCourcy; “Halsted Stree 


Marstuu; 
“lmprovement of Grays 
tt Lift Lridge, 


Chicago,” J. A. L. Waddell; “Determining tie Lod 
Line un a ‘Felephone Exchange,” A. V. Abbott; ‘Lest- 
ing Building Stones,’ F. Lynwood Garrisel; “7 

Sewerage System of Meriden, © mn.,”’ CG. Ph. Basseit; 
‘Phe Power Plant of the Oli! Paper Co., Niagara 


‘ 


Falis,’’ W. C. Johnsen; 
tC. Clarke; “Chaiauqua 
Landreth; ‘“ield Notes of Railway Surveys,” Ar 
“Phi Harbor lmprovemeut,” Le. M. 


“Operation of Hlevated Roads by Eleciricity,” 


yn of Eng neers,” 
Disposal,’ W. bB 


**Remuuerati 
sSewuye 
ew; ideiplia 
Hiaup 
Wao ee 

ENGINEERS’ CLUB OF 
Mr. L. Y. Schermeruvru read a 


Kuight. 
AL thie 


PHILADELVHILA. 





meviing on May 19, 
paper ol ‘The liuprovelment of the De.aware River at 
hilade:plia. ‘bhere are two tidal crests and iWvugls 
enuterug tlie river eucu day, the eXacl lllerval be weell 
high und low Watlel tL the mouth of the river being 
Gp. lm. After the tidal wave has entered the rive 
mWevel i est alid uugh ceuse to LraVvel al 1 
salue ra the former reaching Plilade.phla in abeu 
, rm Ud ulle euleriug the rivers Woull, Willie Litt 
igh ur low water lags behind, rey gy 0 2 Ul 
for ils pilesuge Pike Veivcly of Lhe bls Water Ls rou 
IS likes p l und of ie luw Waler, wu Lois 
luiles pre hour, 1 passing frum the LBreakwatt ) 
ms tude phi. Phe reaseu tor tls dillerebcs Veveclly 
s du » the Lact that th resi ol ie WaAVe Is nye 
i Wa ”) >i uce)p Luuhl is lis = \\ ‘ 
i Lilie pxissage vl Ule Lida. Wave a . =l up 
ive yvecupy such uu lutervai of ie as lo K L igh 
Water al Philadelphia wi Lis luw wate Capes, 
1 v.ce Versa We il iereLlore puis.che \ Vale 
S . »b aus Pprontil Serie usp?) - : 
Vay 1 nh the ot I 
bhi \ 4 oof Lie lal basin above Dhi.ad 5 
oul do sy. lnies, und gagings mude a few years agv 
licate that about 2,000,000,000 cu. fl. of Wa puss 


of Philade.phia with each ebb Lide, 


he barber 





64,000,000) LuLs, 5U Lat 


it Volume Which equals abvut 
At s nearly 130,000,000 tous in Hood aud eb 
ellis passing through tle barbu Wice in eve 24 
Hours 
Iu e present conditious of the harbor ere is 
in low-water cross-section of about o9,000 sy. EL. 
extending in a bifurcated channel around Petty Lsiand 





tnd at Smith and Windmill Islands. A coliparisen of 
riace would seell tu lhdicate Loal i mile USS 
section of the river at Philadelphia lus b quite co 
s L du ¥ lie successive elcrouwch Lts Upon its 
Width, and that such reductlols in wWidlia ive ) 
practically Compensated by an increase in mean depth, 
Mie improveinent of the Delaware Rive Phila 
de.phia, invelves an entire readjustment of the river 
from Fisher's Point to Kaighn’s DPoint, a distance f 
ibout six miles, and requires the excavat.ou of about 





an 


22,000,000 cu. yds. of material, at 
the United States of $3,500,000, with 


estimated eost to 
a probably greater 
expense to 


the city and its 


wharf 


commercia nterests, 


through the widening De 
Ave. 
Work 


Dit 


extension and iware 


under this project was commenced thre: 
after two years’ operation, in 
800,000 cu. 
annulled. Last 
newed under a new contract, 


£OOO OW) Gu. 


years 
ago, which 


yds. of 


the con 


tractor removed about 


Was 


material, the 


contract June thet work was re 
date 


yds. of material have been removed, at an 
ate of over 400,000 cu. yds. per m 


and sinee that 


avout 


average r 


Inaiximium monthly excavation being 540.000 cu 


in January last. At the end of the first year, und 
the present 


coutract, 5,000,000 





cu. yds. will 
excavated, which 1s about 2,000,000 beyond thy 
requ red by 


the contract. 


During a part of the year 14 dre 











were engaged upon the work of excavation, with two 
hydraulic dredges for placing material shore ¢ 
League Island, making altogether the larges dredging 
plant which has ever been assembled upon a work 
in the United States. 

Under the project now in progress the po f Phi 
delphia will be given an opportunity to deyel » Z 
its city frontage six miles of wharves, with a leng 
suited to the demands of modern commerce. 4 1 will 
a channel depth in front of them of 26 ft. at low water 
and 52 ft. at high water. 

Discussion. 

Mr. John Birkinbine.—With the present widtl of 
channel, after heavy rains Delaware Ave is of 
flooded, and I would like to know what effeet 
ower channel would be likely to have especia 
times when freshets may occur in the 

Mr. Schermerhorn Phe flooding that you refs 
Deluware Ave. is gencrally due either to ice gorges 
o backing up of tl wats ride i heavy vi 
freshets in th upp \ ve i 
f on l Water surf of VPhiladelp I 
presen il Vel Its ol ve is “ 
f 1 second ind ve expr hat if 

ven Ss a rapele | Ll be nea i 

) second Regarding the scouring of i 

Ss hot expected tha i eased vel y hav 
i iterial effect upon it. L. F. Rondinella, Secy 


COMING TECHNICAL MEETINGS 


MONTANA SOCIETY OF CIVIL ENGINEEKS 
June %. Secy., G@. O. Foss, Helena 
ENGINEERS’ CLUB OF KANSAS CITY 
June ii Secy., Waterman Stone, Baird Building 
WISCONSIN POLYTECHNIC SOCIETY 
June 11 Secy.. M. F. Schinke, Citv Hall 
CIVIL ENGINEERS’ CLUB OF CLEVELAND 
June lz. Secy., F. C. Osborn, Case Library Building 
NORTHWEST RAILWAY CLUB 
June 12. Secy., W. D. Crosman, Ryan Hotel, St 
NORTHWESTERN SOC\E'TY OF ENGINEERS 


Milwaukee 





Paul 





June 12. Secy., D. W. MeMorris. Burke Blk., Seattle, Wash 
DENVER SOCIETY OF CIVIL ENGINEERS 

June 12. Seev., F. FE. King, Jacobson Block 
MASTER CAR BUILDERS’ ASSOCIATION. 

June 12, lf Saratoga, N. ¥ Secy., J. W. Cloud, Rookery 


Building, Chicago 
CIVIL ENGINEERS’ ASSOCIATION OF KANSAS 
June 13 Wichita, Kar 
NEW ENGLAND RAIT ROAD CLUP 
June 13. Secy., F. M. Curtis, P. O. Box 1576, Boston 
ENGINEERING ASSOCIATION OF THE SOUTH 
June 14. Secy., Hunter McDonald, Nashville, Tenn 
ENGINEERS AND ARCHITECTS CLUB OF LOUISVILLI 
June 14. Seer.,G. W. Shaw, Norton Building 
NEW ENGLAND WATER-WORKS ASSOCIATION 
June 14. 16 Annual convention at Boston. Secy., R. Cc I 
Coggeshall, New Bedford. Mass. 
NORTHWESTERN TRACK AND BRIDGE ASSOCIATION 
June 15. Secy., D. W. Meeker, st. Paul 
TACOMA SOCIETY OF ENGINEERS AND ARCHITECTS 
June 15. Wi Washington Building 
ENGINEERS’ CLUB OF PHILADELPHIA. 
June 16. Secy., L. F. Rondinelia, 1122 Girard St 
SWEDISH ENGINEERS’ CLUB 
June 16. Secy.. P. Valentine. At 231 Uni 
646 North 10th St., Philadelphia. At 1 
cago. Secy.. C. T. Anderson 
CANADIAN SOCIETY OF CIVII 
June 17. Secy..C. H. McLeod. Montreal P. Q 
ENGINEERS’ CLUB OF MINNEAPOLIS 
Tune 18. Secy., E. Nexsen, 504 Kasota 
MASTER MECHANICS IATION 
June 19, 23. Saratoga, N.Y. Secy 
Court New York 
COLUMBIAN ENGINEERING SOCIETY 
June 19. Secy., F. W. Hart. Washington, D.C 
AMERICAN SOCIETY OF CIVIL ENGINEERS 
June 20 Annual meeting at Niagara ill 
lingwood, 127 E. 23d St., New York 
ENGINEERS’ CLUB OF ST 





n St.. Brooklyn, ar 
# Randolph St., Cl 


ENGINEERS 


Bloc} 
ASSO( 


Angus Sinclair, temple 











Tune 20. Seey.,Wm. H Bryan, Turner Bldg. 
BOSTON SOCIETY OF CIVIL ENGINEERS 
Tune 20. Seey., 8S. E. Tinkham. 36 Bromfi St 






ENGINEERS’ CLUB OF CINCINNATI 

June 21. Secy.,J. F. Wilson, 24 W. 4th St 
SCANDINAVIAN ENGINEERING SOCIETY OF CHICAGO 

June 21 Secv Howard Berge, 100 Washineton 8t 
ENGINEERS’ SOCIETY OF WESTERN PENNSYLVANIA 

June2l. Secy., Danie! Carhart. Carnegic Bldg.. Allegheny 
WESTERN SOCIETY OF ENGINEERS 

Tuly 4 Secy.. Thos. Apmieton. Lakeside B 
ASSOCIATION OF CIVIL ENGINEERS OF DA 

July ¢ E. K. Smoot. 808 ¢ ce 
TECHNICAT, SOCIETY OF THE PACIFIC CO I’. 
Market St 


Lit 





secyv ommer 


St 


July 6. Secy.,O. Von Geldern, 719 San Fraa 
cisco 

ASSOCIATION OF ENGINEERS OF VIRGINIA 
July 14. Alleghany Springs, Va Secy J. A. Pilcher 


Roanoke, Va 
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\ hint of the direction in which manufacturing in- 
ustries in heavy iron and steel are extending in 


iis country is furnished by a note which this week 
mes to our desk of the shipment of two large Cor- 
ss ehnyvines from an establishment in West Duluth, 
Wis. (the Marinette Iron Works), to New Orleans, 
Lait Phat an establishment so far distant should 
to compete with the shops of the Eastern 
i Central 


lve atole 


States in taking such a contract is 
interesting to recall that 


business life 


ery remarkable, It) is 
vithin the 
N 


memory of men still in 


ew England furnished heavy machinery for the 
t of the country. 


Phe valuable work which may be done in engi 


ng literature by selecting a single subject or 


xeoof a subject and treating it in an exhaustive 
is well illustrated by the series of articles 


uded in this issue on “Stand-Pipe Accidents 
Failures.” The author, Mr. Wim. D. Pence, 
\ssistaunt Professor of Engineering im the Uni 


of Illinois, has collected all possible infor 


ition bearing upon his subject. Resisting the 


tien to publish a general treatise on stand 


mstruction, he has thus made immediately 


tole aun historical record of st and pipe nee] 


ts and failures in this country, supplementing it 
ussion of the failures as a whole and of 


failures in general. Every busy engi 


vhe has attempted to secure exhaustive in- 
on almost any engineering subject knows 
of the books from which he expects help 
: in only sketchy presentations of the subject 
estigating, owing to the fact that in try- 

to give a little of everything the authors lack 
Tv knowledge, lo vive everything of sole 


le Turning to the technical papers, as must 


st invariably be done to secure the hearest 
proach to the whole and the latest of the avail- 
e information 


it 


sought, it is found that the in- 
scattered, as it must be 
It is mainly to exhaustive 


this one by 


on here is widely 
s ne ot progress, 


ographs like Professor Penee or 





ENGINEERING NEWS. 


special treatises of a more 


when the subject warrants it, 


extended character, 
that one must look 
for anything like an adequate presentation of a spec- 
ial branch or phase of engineering, or indeed of any 
other science. 


We give space elsewhere in this issue to an in- 
teresting description of a “New Mechanical Fluid,” 
or more accurately a method of obtaining hydro- 
static pressure by substituting for the liquid com- 
monly hardened balls. 
That a solid mass consisting of finely divided par- 
ticles, which move upon each other with little fric- 
tion, approximates a liquid in its physical character- 
fact long known to 
Any one who has had experience with 
quicksand ean testify that the facility of movement 


used a collection of steel 


istics is a which has been 


engineers. 


which such a mass posseses sometimes surprises 
even the experienced. There are not 
amples, either, that the fluidity of such a mass de- 
pends directly upon the amount of friction between 
its particles. Thus a sand would form a 
stable foundation when dry most 
yielding and treacherous mass when its particles 
are lubricated by the saturation of the mass with 


wanting ex 


which 


may become a 


moisture, 

But while these principles have long been known, 
it remained for Mr. C. W. Hunt, whose ingenuity 
in the invention of new departures in mechanical 
design is well known, to apply these principles in 
the design of a “mechanical tnid” to be substituted 
for water or oil in certain places where the gradual 
Else 


where in this issue we show a eonnecting-rod_ bush- 


leakage of a liquid makes it inapplicable. 
ing arranged for adjustment by this “mechanical 
fluid.’ 


OUS SIZES, well lubricated. 


which consists of hardened steel balls of var 
Such balls are now made 
in enormous quantities for use in ball bearings anil 
are purchasable at a moderate price. As there is 
no leakage. and apparently no wear (when use d 
merely for adjusting bearings), the cost of the bear- 
ing should be very moderate. It would be interest- 
ing to what are the limitations to the use 
of this “fuid.’ Apparently it should be ap 
plicable to a large variety of uses where the leakage 
of an actual liquid has hitherto prevented the use 
Of course the “me- 
liquid in having a 


know 
new 


of the hydrostatic principle. 
chanical fluid” differs from the 
friction of rest as well as a friction of motion, and in 
having particles which will be deformed or injured 
they are 
limit. 


friction, if 
their 
These limitations will probably prevent the use of 


so as to increase greatly the 


subjected to pressure beyond elastic 
the “fluid” where a considerable motion is required, 
as in hydraulic jacks; but it is to be hoped that ex 


periments may be nade to determine the exact 
amount of the internal friction and the safe limits 
of pressure which may be used. With this knowl- 
edge the extent to which Mr. Hunt's ingenious in- 
vention is applicable can be laid down with fair ac- 


curacy. 
PIPES. 


water, gas and other 


THE ELECTROLYSIS OF 


The eleetrolysis of metal 
pipes laid in city streets through Which pass trolley 
systems of electric cars is receiving an mereasing 
amount of attention all over the country. Mr. 
J. UH. Van Cleef, Mayor of New Brunswick, N. J., 
vetoed an ordinance granting a franchise 
one of the chief 
vrounds for his veto being that the ordinance con- 


recently 
to a street railway company, 
tuined no safeguard against electrolysis. The water 
San Cal., are 
much exercised over the dangers from electrolysis 
in that city, the gas company fearing explosions 
and The water commissioners of Newburg, 
N. Y.. have been consulting recently, through their 
eneineers, Messrs. John D. Van Buren and Everett 
Jamison, with Mr. I. H. Farnham, M. Inst. Elec. 
Ik.. regarding the protection of their water mains 
from a trolley railway 
numerous other 


and gas companies of Francisco, 


fires. 


against current now under 
investigu- 


tions are being made and papers on the subject are 


construction. In cities 
appearing at frequent intervals before engineering 
secieties and in technical journals (see Eng. News, 
Sept. 22 and Dec. 29, 1892; Sept. 14 and 28, 1893; 
Jan. 11, Feb. 1, March 1, 15, 22 and 29, April 26, 
May 8 and 24, 1894). A paper entitled “The Elec- 
trolysis of Water-Pipe” is to be read on June 14 
by Mr. C. A. Stone before the New England 
Water-Works Association and one on the same sub- 
ject was read last fall before the American Water 





June 7%. 1894, 





Works Association by Mr. Peter Milne, and only a 
few days ago the Pacific Coast Gas Association 
appointed a committee to investigate the subject, 

The matter is one to which the water-works and 
gas associations of the country, as well as the vari- 
ous electrical societies, should give immediate and 
earnest attention, as they no doubt will. There is 
a growing disposition to hold electric railway com- 
panies responsible for damages caused by ground 
currents and a crop of lawsuits over the points in- 
volved is likely to develop at an early day. In one 
sense the trouble may be said to have only just be- 
gun, owing to the recent construction of many 
trolley lines and the lack of attention which has 
been paid to the subject. 

The trouble ground currents from 
electric railways are causing may perhaps eventu- 
ally lead to a return to the double-trolley system of 
electric traction. In this system, as most of our 
readers doubtless know, there are two parallel over- 
head wires, placed 12 to 18 ins. apart. One wire 
leads to the positive pole of the dynamos at. the 
power station; the other to the negative pole. There 
are two trolley poles on the car roof, one to each 
wire and the circuit is down one pole through the 
motors and up the other pole to the return line. 
The system has been very thoroughly worked out 
in Cincinnati, and has been in successful operation 
on street railways in that city for some years. Of 
course its first cost is considerably greater than the 


which these 


cost of the single-trolley system, when installed in 
the ordinary way that such systems have been in 


stalled, with little or no provisions for the re 
turn cireuit beyond grounding of the rail and 


flimsy bonds, which were practically valueless. 1 
is said, however, that if the single-trolley system is 
built with thoroughly bonded rails and with inde 
pendent underground wires for the return cireuit. 
equal in conductivity to the outgoing side, the single 
trolley system will 


double-trolley system. 


cost at least as much as the 
When it is considered that 
the double-trolley system absolutely eliminates in 
terference with telephone and telegraph circuits 
a ground retura, besides preventing all the 
corrosion of underground pipes, there is much rea- 
son for believing that a return to the double-trolley 
may be the part of wisdom. As we have before 
pointed out, with even the best provision for the 
return current which it is practicable to make, a 
certain amount of leakage is inevitable if the rails 
are made part of the circuit, since they cannot be 
actually insulated from the ground. 


using 


Thus while the 
danger of the corrosion of underground structures 
can be greatly reduced, it cannot be wholly elimi 
nated so long as the single-trolley system is used. 
But for all this the single trolley will remain in use 
and the difficulties connected with it 
and overcome as far as possible. 

As noted in 


must be mei 


a recent issue, English engineers have 
taken warning by experience with electrolysis on 
this side of the water and the Board of Trade has 
laid down various requirements for the control of 
the circuits of electric street railways. In the course 
of the discussion before the Board of Trade during 
the drawing of the regulations, the question arose 
Whether the wandering earth current from an elec- 
tric railway might not reach the track circuit of a 
block-signal system on a steam railway line, set 
the signal at safety when it should 1} 


e at danger, 
and thereby cause a serious accident. 


In ordinary 
signaling practice, the semaphore drops by gravity 
to the danger position and is raised by an electrie 
current to safety. When it is remembered that 
the wandering earth current of electric railways is 
sufficiently powerful to work electric bells and tele 
graph instruments, and has even, in some cases, 
we believe, been made use of for incandescent light- 
ing, the possibility that, under proper conditions, 
such a current might cause a semaphore to show a 
Wrong indication would seem to be by no means re 
mote. It is true that no instance of this sort has 
thus far been made public; but it is to be remem- 
bered that electric railways are still a novelty and 
little used outside of the United States, and that 
only a fair beginning has been made in the equip- 
ment of this country’s railways with block signals. 
Besides this, many things oecur in railway service 
which are long in being made public, and because 
no instance of the turning of a semaphore in the 
manner described is on record, it does not, therefore. 
follow that none have occurred or may not occur in 
future, 
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THE TRAMP PROBLEM AND TRAIN 
STEALING. 

Of the many knotty problems which beset the rail- 
Way manager nowadays, we know of none which 
more thoroughly defies satisfactory solution than the 
of “deadhead” riding freight trains. 
The question has been forced into prominence at 
the present time by the high-handed acts of the so- 
called “Coxey armies: but it should be understood 
that the train capturing which the various 
tingents of the Coxey armies have indulged in is 
the legitimate outcome of the deadhead riding on 
freight 
Which is a custom so firmly rooted that its abolition 


problem on 


con- 


trains which is all the time going on and 


seems well-nigh impossible. 
found steal 
the 
who are 


There are two classes of men to be 
freight trains. The 
who tide laboring men, 
of employment destitute and are traveling in 
search of work, Such men appeal to the sympathy of 


first is 
but 


ing rides on 


men 


are bona out 


and 
the crews of freight trains. Each brakeman makes 
the case his own and real’zes that he may be footing 
To vive it deserv- 
railway company noth 


it im search of a job some day. 
lift the 
he argues; and in spite of ironclad rules, the 


ing man a costs 
ing, 
honest and genuine workingman who is down on 
his luck is not likely to be refused by the average 
freight If the evil stopped here and if 
there were no deadheads on freight 


actually in 


train crew. 
trains save the 
search of 
their fare, 
managers could well afford to wink at such 


honest and deserving men 


work and absolutely unable to to pay 
rauilwats 


infractions of discipline, but the trouble is that no 


hard and fast line can be drawn between such men 
and the professional tramp or “hobo.” It is) the 
latter class really, without doubt, that constitute the 


great bulk of the deadhead freight 
trains, and the general public which rides in pas- 
litile 


It would be interesting indeed 


passengers on 


senger and parlor cars has conception how 
numerous they are. 
te know just what passenger mileage the movement 
foot up to in a 
such statistics are to be 
the extent of this 


from the very great proportion of 


of “hobos” on freight trains year; 


had. 


be ob 


but naturally no 


Some idea of travel can 


however, 


tained, 
freight 


reported injured, a 


Which one or 
fact 
Who examines railway accident records. 


accidents in more tramps are 


Which must impress every 
on 

There are several reasous why freight train crews 
permit so much riding by professional tramps. Fear 
train 
uncommon, 


is perhaps the most potent cause. Cases of 


wrecking by 
and 


tramps are by no means 


the trainmen may reason that it is better to 
let two or three tough-looking customers ride 
through unmolested than to run the risk of a ditehed 


off. Often, 
tramps actually outnumber the train crew, and then 


train by putting them band of 


too, a 


discretion may be deemed the better part of valor. 
Again, 
train, especially at night, and discover every tramp 
} 


it is ho easy matter to inspect a long freight 


that may be concealed in empty cars or upon the 
trucks. If we add to this the fact that not a few 
sharp wits and good story tellers, who can relieve 
the monotony of a wait upon a= side track, are 
to be found among the tramps, we have suftlicient 


reasons Why professional vagrants are able to ride 
all the United States 
Taking all these things into consideration, it is plain- 
ly to be seen that the railways alone are 
to cope with the tramp evil, and so long as liw mak 
ers and law enforcers permit professional vagra 

please, so long must the 


over Without ticket or pass. 


hot able 


to go and come as they 
railways carry on their freight trains a large num 
ber of these idle and dissolute wanderers. We are 
fully aware of the ditheulty of punishing 
vagraney Without doing an injury and injustice to the 
honest seeker for employment, but the problem must 
be solved before the tramp nuisance can be abated. 

The riding of large bodies of men on freight trains 
the deadhend 

which 


extreme 


is an outcome, without doubt, of rid 
has been 
The first 


occurred 


ing by ones and twos and threes 
steadily growing during the past decade. 
extended freight trains 
summer when the great number of unemployed from 
the the 
harvest fields of the prairie states. These men were, 
largely at least, deserving workingmen. The rail- 
ways earrying 
to points where employment could be secured the 
thousands whose overwhelming needs threatened to 
paralyze the cities of Colorado, but in doing this 


they established 9 dangerous precedent, and Wwe 


“capture” of last 


mines of Colorado swarmed eastward lo 


rendered a great public service in 


ENGINEERING NEWS. 


may regard the recent train-stealing exploits in the 
West as resulting, partially at least, from the hu- 
action of the railway managers in last sum 


crisis. 


mane 
mer’s 

Moreover, the precedent once established cannot 
rescinded. In future wherever a Men 
is gathered of the classes which lined the tops of 
the bound Denver last summer 
or those who have followed the fortunes of Coxey’s 
may be that the attempt to 
seize trains will be made, if the mob has any use 
for trains. It will be seldom that the railway can 
muster suflicient of its own employees to fight off 


be mob ot 


trains east from 


lieutenants, we sure 


such mobs, and where it cannot be done the wisest 
course will be to demand protection from the au- 
thorities of city, state and nation. If they fail to 
give it, they are legally responsible for damage done, 
and we may be sure that nothing will more quick- 
lv enlist the average citizen on the side of law and 


order than an appeal to his pocket. If the tax- 
payers have to foot the bills for damages and in- 
terruptions to traffic caused by train stealers, the 
taxpayers will soon find a way to suppress train 


stealing. 


LETTERS TO THE 


EDITOR. 


A NARROW ESCAPRH FOR AN EARTH DAM, AL- 





POONA, PA., WATER-WORKS. 

Sir: The accompanying photograph, taken by Mr. 
Geo. M. MeKinney, of the office of the city engineer. 
of this place, shows the damage by flood at Kittanning 
Point reservoir, on May 20. The water flowed over the 
eimbankn for about 30 minutes, aecordug to the 

































were introduced, the accumulated pressure in 
chamber being utilized at the same time to 
automatically, the receiving apparatus. 


the 
operate, 


We beg to inform you that the United States Gov- 
ernment granted to our Engineer, Mr. A. Bryson, 
M. Am. Soe. C. E., Patent No, 422,498, March 4, 1890, 
for a receiving device wherein the stored energy of a 
rapidly moving carrier was utilized to bring it to rest 
and to operate automatically the receiving device. As 
this patent covers the case broadly, priority wonld 


seem to belong to this company. 


Yours truly, Osear C. Wheeler. 
Secyv. United States Pneumatic Dispateh Co 
12 Broadway, New York city. May 25, 1894. 
(Our description was taken from the bulletin is 


sued by the Engineers’ Club of Philadelphia.—Ed.) 


THE LUBHRIG GAS MOTOR STREET CAR 


Sir: Referring to the synopsis of my report on ‘ Gas 
Motors for Street Cars,’ published in your issue of 
May 38, the invention therein described has been sub 
mitted to careful experiments in London. with such 
favorable results that an English syndicate has within 
the past few days purchased the American patents on 
the Luehrig gas motor car, and will at once take steps 
to introduce it on a practical scale in the United 
States. Very sincerely yours, Frank H. Mason, 


Consul-General 


Frankfort-on-the-Main, May 21, 1804 


NOTES AND ERIES 
Rockland, Me., writes 
long experi 


& i Bs 


he draftsmen of 


Will 
handling monnted 


some of 


entice oil 








EFFECT OF OVERFLOW ON AN EARTH DAM, 


there 


Within th 


supp med to h ive been 


statements of eye-witnesses. it time 
sudden rise of the 


ind, 


overflow 


Wis a Water, 


than ten minutes 
about 1 ft 


Kittanning Point 


caused by the w when for less 
the depth of the 
rhe area of the 


miles 


was 
watershed is about 


Lite square The spillway is 5.3 ft. in depth by 34 
Rainfall observations by Dr. Chas. B. Dudley, M 
Am. Soc. C. E., show that 4.92 fell 
neon to Monday noon, May 19 to 21, and from Wednes 
noon, May 16 to 21, the rainfall 
ins Yours truly, H. 


Pa., May 25, 1894 


ins. from Saturday 


lay 


noon to Monday 
wis 6.36 

Altoona, 

(From a sketch plan accompanying the above let 
ter it appears that the left the 
break began 26 ft. from the spillway and extended 
OO ft. 
Gt ft 
about © ft. 


beginning on first 
being about S ft. deep; the next break began 
further to the right, Ino ft. long and 
deep: then followed only 10 ft. of un 


broken slope, succeeded by Ti ft. of about S 


Was 


break 


ft. deep: after this and another undamaged 10 f 
to Where the final break occurred, about 65 ft. long 
ned 10 ft. deep, terminating some 75 ft. from the 


Which bas a 


the B4ft 


embankment, 
Hou ft 


end of the main 
length of 


Kid.) 


right 
total 


spillway. 


about . excluding 





AIR CUSHIONS FOR PNEUMATIC TUBES. 


Sir: In your issue of May 10, you say in reporting 


4 paper on the Pneumatic Dispatch System before the 
Engineers’ Club of Philadelphia 


The stored energy of a London carrier while at full 
velocity is only 9 ft.-lbs., while that of the Philadel- 
phia carriers (Pneumatie Transit Co. of New Jersey) 
has been as high as 1,580 ft.-lbs. The problems of 
dealing with the energy were solved by Mr. B. © 
Batcheller, the engineer of the company. Air cushions 





ALTOONA, PA., WATER-WORKS. 


papers please give your columns the benetit of their 
observations on the shrinkage of such papers in “sea 


and state whether show as 
Whatman's 


attention forcibly called to 


the roll papers 


Have 


soning.” 
sheets? | 
thie 


cessity of adding some work to a plan made 


much change as just had 


my subject by the ne 


in 1S05 


{ found that in one direction the Whatman paper had 
shrunk an amount equal to 0.5 ft. on each lot of S6™% 
in the other direction there was no appre 


ft.. while 








An ocean hotel, bu on piles a distance of 14 
miles from the Long Island coast, is projected by C. M 
Coen, of New York. As described in the daily papers 
it is to be an iron and glass buildi tim f square 
ind two stories high, with the main floor 30 f abov 
the water and a fishing floor underneath \ nmeoda 

onus for 10,000 people are proposed Fhe cost is esti 
mated at about $3,000,000. The foundations are to be 
of steel piles, but as the depth of water is given as 
mm) ft.. the construction would be decidedly in sting. 
and in rough weather the inhabitants weuld probably 
wish themselves on solid ground 

Phe sewage farm of Adelaide, South Australia, was 


operated at a slight profit for the year ending June 30 
1893, after allowing for interest on working capital and 
iccording to the last report of the South 
Works Department. stock, farm 
ind grazing charges 
ine. F Jan. 1, 


expenses of 


land rental, 
Australia Pulhic 
ind garden produce, rental of land 


Live 
principal sources of ine rom 
June 30 total working 

inc.uding purchases of stock and plant now 
ibout $225,000, and the receipts 


were the 
1883, to 1895, the 
the farm, 


I 
I 
valued at $15,600, was 


from the sales of Live stock and produce for the same 
period were about $177,000. Broad irrigation and in 
termitte lownward filtration are employed. 
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Ik} WATER TOWER AT GREENVILLE, O. 
14M eallon steel water tank, clevated on 

' k tower, resting in turn on a limestone 
foundation, was built at Greenville, 

Ist) Mr. John W. Hill, M. Am. Soe. 
Cincinnati, O., as engineer. Through the 


enabled to give the 


description of the structure: 


yeneral character of the foun- 


thd tank 


are shown in detail by the 


ous. The concrete was made ot 


sund and four of broken 


as a facing of ring stone 12 ins. thick 


nd line Common brick were used for 


with hammer-dressed limestone, 


anehor bolts for 





securing the 


ower are 12 in number, each 1° ins. 


er and nearly 40° ft. upset at the 


long, 


section and eleyation 


WATER TOWER AT GREENVILLE, O. 


| seams in he lower five Courses are 


riveted, and all the others, vertical and 
ire single riveted 
iximum weight per square foot on the 
‘ static load is seven tons and the maxi 
sure ol he brickwork for a wind pressure 
Wo Tbs. per sq. “ft. is S.S4 toms. The clay on 
foundation is placed sustains a load of 
. rosq ind rests on a thick stratum of 


Was the con 


Mr. FX. M. Michael, Eaton, Q., 


HtSONTy The type of construction 
s ivlopted with a view to employing local 
| ras tur as possible. The Variety 
\\ s. Cleveland, O.. were the contractors 
iid iron work. “Phe masonry cost 
1s (othe tank SS,S77, or a total of S1O,062 
employed in the substructure was 
s f Ws 
od) 
SA imestone, cu. yds.......... Stet 3D 
k face, cu. yds..... 38 
i a F | pines eeheaaae 
s ; Seek eaeteee AMM 
ling-down bolts irae sier 








ohn W, Hill, M. Am. S&S 
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It will be noticed that this tower differs from the 
usual design in that instead of placing all the brick 
in the outer ring or wall fully half of it is placed 
in the cross walls, these walls being 4 ins. thicker 
than the outer wall. 

Whether the maximum strength with the mini- 
mum expenditure of material was secured by this 
design is an interesting question, but one which we 
will not attempt to decide, 


RECOMMENDATIONS 
ING IN 


Street 


FOR STREET 
BALTIMORE, 
Paving Commission, ap- 
pointed in October, 1803, has reported to the City 
Council the 


PAY- 
Th Baltimore 
results of its investigations by corres- 
pondence and personal ispection. The commission 
recommends: 








(1) That all streets paved, all streets repaved and 
24 Diam. 
No./28.G/ron_— ™_ Sheet ron Door 
Ps me — elt gl" 3 
x = 1,32*32 3 
— 324 3g'T 
50,000 Tens, ~ 
3x4 oreng™. 
55,000 Tens 
Srengin 


> 
R 
~ 
Brick 
Work 
Ground a Eline 





K 39 0 - > 
Elevation. 

.C. E., Engineer. 
all repairs of asphalt and asphalt block pavements be 
nade by contract after due advertisement. 

(2) That repairs to all pavements, 

block, and = the 
} 


macadam roads, be made by 


except 
and 
labor, 


asphalt, 
repair of 
untess the 


asphait construct.on 
hired 
repairs constitute a repaving. 

(3) That no new or original pavements be laid ex 
block, brick. 


asphalt pavements be laid upon either 


cept with asphalt, asphalt granite or 


(4) That sheet 
a 6-in. concrete base, a 4-in. concrete base or the ex- 
‘sting pavements of cobble and rubble. 

>) That asphalt) block 


natural foundation of 


laid 
properly 


pavements be upon the 
rolled, if 


f gravel, 


the roadway, 


of satisfactory material; otherwise upon a bed 


‘operly rolled, at least 5 ins. thick. 


iO) That the foundation of granite block pavements, 


except upon the most heavily traveled streets by pre- 


mred as described for asphalt blocks, and that the 


joints be filled with clean gravel and be pitehed with 
coal tar, paving cement or grouted with Portland 
cement, 

(7) That alk brick pavements be laid upon a con- 


erete base, at least 4 ins. thick, and have joints grouted 
with cement. 
S) That the foundation for all pavements, 


rolled with 


after be 
ng properly graded, be a roller weighing not 


ess than five tons, 


June 7, 1894. 





(9) That all pavements be guaranteed and kept in 
repair for five years by the contractor under such bond 
or retain as seems best. 

(10) That now requiring the use of 
Trinidad lake asphalt be worded so as to allow the 
use of any other asphalt which has been found by ex- 
perience equally as good for pav:ng purposes. 

(11) That smooth pavements be laid 


sible. 


specifications 


wherever pos- 

(12) That all underground work and sewer and water 
connections be laid before a street is paved, and that 
no new pavement be disturbed for one year after its 
completion. 

(13) That no street be opened for any purpose with 
out a permit and a deposit sufficient to cover the cost 
fo repairs. 

(14) That upon future 


street-railway extensions a 


full-grooved girder rail shall be used upon all paved 
streets, 
(15) That the cost of the new granite curb, which 


constitutes part of the sidewalk, be assessed against the 
abutting property. 

(16) That the pavement of streets be made in ac- 
cordance with the definite plan prepared in advance, 
showing the character of the pavement proposed to 
be laid upon each street and the order in which streets 
should be paved. 

The commission visited Philadelphia, Boston, But- 
falo and Washington, accompanied by Capt. G. J. 
Fieberger as advisory Messrs, James 
David L. Barrett, Charles Goldsborough, 
DD. H. Thomas and H. A. Parr composed the com- 
mission, 


engineer. 


Hodges, 


LEGAL DECISIONS OF 


ENGINEERS. 


INTEREST ‘TO 


Power of Council to Make Appropriations. 

A charter provision forbidding the council to appro 
priate any money in excess of the revenue for the fiscal 
year actually collected, or to bind the city by any con 
tract, or to act to any liability until a detinite sum 
shall first be appropriated for the liquidation of all 
liability flowing therefrom, does not apply so as to 
prevent the council from accepting a devise of lands 
for a public park, subject to an annuity to the widow 
of the devisor during her life, which is paid by annual 
appropriation from the general fund; the council being 
vested by other provisions of the charter with ample 
power to acquire land for this purpose, either by de 
Vise or by actual purchase, to be paid out of the general 
funds in annual installments..-Budd vy. Budd (Cir. Ct., 
W. D. Mo.), 50 Fed. Rep., 735. 


Property Subject to Mechanie’s Lien, 

A person who furnishes work and material to dredge: 
for a riparian owner in front of his water lot, and t 
construct docks in front of such lot, has a lien on sucl 
structures, and also on the interest of the riparia 


tw 


owner in the lots, and the rights appurtenant theret: 
subject to the public right to use the water in which 
such structures are, for navigation and other lawful 
purposes.—Williams v. Lane «Supr. Ct. of Wis.), 5S N, 
W. Rep., 77. 


Right of Property Owners to Street. 
Where one buys lots according to a plat, showing a 


street immediately adjoining, he acquires) only an 
easement therefor, and cannot take possession of any 
part thereof and exclude therefrom the vendor, who 


has lots on the other side of the street, though the wu 
thorities have not accepted the street.—Merrill v. New: 
ton (Supr. Ct. of Mich.), 58 N. W. Rep., 70. 


Adverse Possession Against City. 

When a person has been in the actual, visible. ex- 
clusive and uninterrupted possession of a portion of 
a street in a city, under a claim of right, for ten years 
the title thereto vests absolutely in such occupant. 
Lewis v. Baker (Supr. Ct. of Neb.), SS N. W. Rep., 126 
Powers of Council to Make Contracts by 

Resolution. 


Siiiple 


A contract for lighting streets by gasoline lamps, re 
quiring no plant but the posts and lamps, which ar 
to remain the property of the contractors, May be mad 
by simple resolution of council, under the general 
charter power to make contracts necessary to the ex 
ercise of the corporate powers, and further provisions 
recognizing the power to contract by resolution or ot 
der concurred in by a majority of the members elected ; 
and provisions requiring formal ordinances in making 


contracts for ‘gas works, electric or other ligh 
works,”’ ete., do not apply.—City of Lincoln v. Sun 


Vapor Street Light Co. of Canton 
Kighth Circuit), 59 Fed. Rep., 756. 


(Cir. Ct. of Apps 


Damages for Deprivation of Water Rights. 

Where the statute empowered a village, in order fo 
increase its water supply, to appropriate such wate! 
courses as were necessary Within certain limits, and 
provided for the payment of damages to persons in 
jured by such appropriation, the measure of damages 
for the taking of water from a stream which supplied 
power for a mill was the value of the right to the 
amount of water that could be taken through the pipe 
the village put in for that purpose, and not what aciu 
ally was being taken at the time of the recovery. In 
an action against such village for the approprjation of 
water which supplied power for the mill, it is prope 
to show the cost of steam power required to replace 
the water power lost by the diversion of the water 
Leonard v. Village of Rutland (Supr. Ct. of Vit... 28 
At. Rep., 885. 

Fixing Lines of Survey. 

The court of Civil Appeals of Texas decides that the 
lines of a survey in the absence of calls for artificial or 
natural objects are controlled by courses and distances. 

Ratliff v. Burleson (25 8. W. Rep., 985). 
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WIND-BRACING AND COLUMN 
STRUCTION FOR BUILDINGS. 
We illustrate herewith the column section and out- 
side plate girder system which has been adopted for 
the Wyandotte Building at Columbus, O., and the 
Reliance Building at Chicago, Ill, by D. H. Burn- 
ham & Co., of Chicago. These particu- 
lar drawings show a corner column for the Wyan- 
dotte Building, with the plate girder and bay win 
dew bracing connections. ‘This building has a plan 
of 62% ft. x 62 ft. 11 ins., and a height of 150 ft., 
with 11 an attic and will be for 
office As will be seen, the construc 
tion is the ordinary steel skeleton tall building con- 
struetion, in which the outside or wall girders have 
with stiff 
framework 


CON- 


architects, 


stories and used 


purposes only. 


been made extra strong plate girders, 
column connections, so as to give the 
vreat lateral rigidity against wind pressure without 
the use of an independent system of wind bracing. 
The details of the and 
are very clearly shown by the drawings. The prin 
ciple of this wall girder construction 


will be readily understood by engineers. 


connection girder column 


extra 


strong 


Its value 







14% 
L,3x4 a 


5 ;, Plate birder 


i+ 





Standard Conrec -\ 
tion of Plate Orrde: ry 


fo ¢ 


v 








Elevation 
n of Girders and Columns 


tte Building, Columbus, O. 


for the purpose intended will, of course, depend 
upon the rigidity with which the girder is connected 
o the columns and also upon the rigid connection 
of the columns of one floor to those of the floor 
above. 

According to the specifications for the Wyandotte 
Building the column counections are to be as fol- 
lows: 

The columns will be made in two-story lengths, ai- 


ternate columns being jointed at each story. . 
The column splice will come above the floor as shown 
gs. No cap plates will be used. ‘The 
will be angies to 


the columns, 


“nds 
the 


by the drawi 
of the 
longitudinal 


faced at right 
and 
work exact. The 
other by 


columns 
axis of the greatest care 
making this 


mnected 


must be used in columns 


will be ¢ one to the vertical splice 


plates. The holes for these splice plates in the bottom 
of the column shall be punched 4 in, small. After the 
plates are riveted to the top of the columns, 
shall be put in place, and the 
splice plates as templates. 


the top 
column holes reamed, 


using the 


The form of column used, also shown in the 
drawing, is the Gray column, patented by Mr. J. 
Hi. Gray, of Chicago, in 1892. [t consists of four 


T shapes, made up of angles, which are connected 


platgs at intervals along the length 


by channel tie 
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The three corner angles shown in 
reinforcing used 
particular column and do not form a part of the 
normal column section. 


of the column. 


the drawing are angles for this 
The manner of connecting 
one column to another is by splice plates, as de 
scribed above. The advantages claimed by the in 
(1) cheapness of manu 


simplicity for designing girder connec 


ventor for this column are: 
facture, (2) 
outside 
with 


and other and (3) uniform 


dimensions from basement to roof, if desired, 


tions details, 


in sectional area to cor 


The 


simple. 


out preventing the decrease 
respond to the decreasing loads. manner of 
obtaining this last To de 


crease the sectional area of the column it is plain 


feature is very 
ly only necessary to decrease the size of the angles 


four ‘T’s, which would reduce the 
the 
mensions of the tie plates were changed 
The the 
tained constant, but the distance between the angle 
of the web and the the 
hole is increased just enough to shove the smaller 


An 


column is 


composing the 


outside dimensions of columns, unless the di- 
This is 
web of channel is main 


what is done. 


legs and center of rivet 
‘'T shape out to the required outside dimension. 
other feature which is claimed for the 
that it provides space for the passage of pipes from 
ope floor to another inside the column. 

The main advantages which the inventor claims, 
however, are cheapness of manufacture and ease of 
details, and we informed by those 
the there are 
terial gains in both of these points. 
will be that the Gray 
several other 
Again, it is evident that, unless the top of the 


very 


designing are 


who have used column that very ma- 
Theoretically, 


however, it seen column is 


not so strong as forms in Common 
Use, 
column is rigidly bound together by outside 


plates or channels, the girder load is borne mainly 
T shape to which that girder is connected, 
the ‘This 
very serious disadvantage in cases of 

Wi indebted to Mr. J. HL. 
Gray, Consulting Engineer, of Chicago, and to Mr. 
Ik. C. Shankland, of 1). H. Burnham & Co., 


matter Which this article and accompanying 


by the 


und not by Whole column section. Wily 
constitute a 
eccentric loading. are 
for the 
from 


drawings have been prepared. 


THE MOMENT OF GYRATION, 

By La 

There is evidently il quite general feeling of skep 
regarding the 
as the Moment of 


Rue. 


Benj. Ie 
structural engineers 
known conventionally 
Hlooke’s Law “Ut 
the 
are accepted and supported by 
that naturally 
hesitate to eXpress opinions at variance with them. 


ticism among 
quantity 
and 
tlexure, 


men of such widely 


Resistance. telsio sic 


Vis 


What is known as common theory of 


recognized ability engileers very 
The writer has for a long time believed that “there 
in the form of the 


moment of resistance Commouly used, 


is something wrong somewhere” 
and in study 
ing the subject has been led toward certain opinions, 
but has developed no theory. The recent article of 
Mr. Henry Szlapka on “A New Formula for Bend 
(ugineering News, March 22) 


With opinions 





ing Stress” is much 
writer, 


and as this article will probably be considerably dis 


in harmony formed by the 


vussed, the expression of an opinion, which to some 


extent appears to be upheld by the results of re- 


corded experiments, is ventured. 
That the moment of inertia represents a consistent 


value from which to obtain the etliciency of any 


form of section is something which is) probably 


universally conceded; but that when the moment ot 
au section is divided by 


(assumed neutral 


inertia of the distance from 


the center of gravity aXis) to the 
will be a quantity 
Which, if multiplied by the unit stress in that 


will represent the 


most remote tiber, the quotient 


fiber, 
true resisting Moment of the see 
tion, is a theory by no means so generally accepted. 


Assuming the common theory of flexure to be cor 


rect, however, it is not dificult to logically deduc 
S, I 
for the moment of resistance R, the value R 

d 
in Which expression | the moment of inertia, S, 
the unit stress in the extreme fiber, and d th 
distance of that fiber from the neutral axis. But i 
S, | 

is 2 well-known fact that when this value : 

d 

is substituted for the actual resisting moment «e 
veloped in sections of various shapes, as ascertained 
by tests, and the value of S, computed from it 


the value thus derived net only varies in different 








almost in- 
value of the 
round 
value of S, as thus derived is usually 


the 


the material, but it is 


variably greater than 


shapes of same 


the lesser Ina 


terial in direct tension or compression. In 
sections the 
double 
the 


extreme 


about lesser (tensile or Compressive) 


strength of material It is that if the 


the 


true 


velue of fiber ise ilk each case 


stress 
based upon tests material, but 
of the 


puted results will be 


only of the same 


hot 


same shapes of the material, the com 


same 
reliable; but this would be true 
of a purely empirical formula and proves nothing, 


that 


except the same shapes of the same material 
have practically the same values of S It is im 
possible to give a satisfactory reason-why a round 
section under transverse stress should develop 


strength in the extreme tensile fiber double its ac 


tual strength in direct tension. On the other hand, 


it is very reasonable to assume that the strength 
of the material is practically no greater, and, there 
fore, that the stress at rupture is practically no 


the other. But if this 
conditions of the common theory 


Rd 


one case than in 
then the 


greater, in 


is true, 


of flexure ind of the 


formula S cannot exis 
I 
at rupture, 
It seems to be habitual among investigators 
work upon the hypothesis that the common theory 


of flexure must be 
“l by 


app ir 


correct 


it has been de 


j whic! 
l W ili¢ 


hecwuse 


due ‘sses of mathematical re 
and, if the 


agree with the 


proce 


ison 


logieal: results of a series of tests 
do not theoretical results, to attemp 


to amend the theory and explain the ineousist 


cies by attaching new conditions. 
Prof. 


Johnson, in his discussion of Saint 


Venant’s 











theory,* gives equations proposed by th latte 
“Which prove to be capable of expressing 
strength of a beam at rupture very elosels | 
curves given by the equations (which, if the w 
comprehends them correctly, represent the prep 
tional magnitudes of the stresses at rupture) show 
that the stresses vary across the section in a mat 
ner distinetly different and more uniform tha s 
assumed in the common theory. tut Prof. Jo 
son states that “Within the elastic lim 

Hooke’s law holds true,” and emphasizes .the state 
ment that “For all bending within the elas 

the stresses are uniformly varying aecross the see 
tion.” In short, the g ‘al theory of flexure sup 
ported by prominent writers is that the commen 
theory holds correct within the elastic limit. bu 
that “Beyond this (elastic) limit the stress does 
increase as rapidly as the st and the prop 
tional magnitudes of the stresses assume the forms 
indicated by Saint Venant’s curves, presumabl 
more and more distinet as the point of rupture is ap 


proached. This at pears to be the pop 


ular theory of flexure, and Prof. Johnson is quot: 
above simply as voicing a popular th ln 
as advancing a personal opinion. 

It is probably true that the strai iw i 
more nearly proportional to the stress 
the elastic limit th mniel ’ t 
does not) explain vhiy thre error of >the com 
mon theory gives a value for S, abort 100 ton 
large in case of a round section, and only about 25 
too large in cuss fia I-section: this 
nent 7] MISISTOT | ( I ~ 
ONL t \ st oy ‘ ~ ~ 
portlo to the stress } s 
med one ‘ rtional 1 \ ist 
a merely sp lative op 1 h Write believes 
that observiatio ‘ stie dit S s 
system ‘ Inve ~ 1 | \ 
ng a well defined elas Lit vould show 
COTO! I ory » iv t a) th is ! 
is Well as at rupture, tl v per . SS OX 
t If the comme thear \ ‘ s s 
ccura te ds ineonsis tid ( sist 
heory soug u s p pre) \ 
f me apf ity th } SS > py! ha 

re COLRSIS o ( 1 fou B miiv 
me Pertimently "i ked hat this is y more 

isily suggested ccomplshed, and 
common theory s 1 at least b f 1 
better one is found 

An mprecia ‘ i ory vists |} } ean 
hat fails by flexure and a colum ! { sb \ 
lent deflection. That the least radius of ¢ s 
in e consistent quantity to use rinpourt vy tl 
ethiciency ¢ oli than is the ~ | t . 
probably so well established as unques 

* Theory and Pra of Modern Framed Stru s 





: he well to notice whether the radius of 
miaty not with consistency be substituted 
stance from the center of gravity to the 

tiber in deducing the resisting moment 
ters of gyration for any section, with re- 
s through the center of gravity, are 
» points at which, if all the material on the 
les of the axis were concentrated, the 
, a (and the efficiency of the section) 
he same as in the original section. ‘Th 
veon these points is the radius (com 
of gyration of the section. Is not this 
he’ mean lever arm of the resisting mo 
lie section 7 
Che value of the moment of inertia | for any sec 
be written I Sar; in which a one ot 
jual elementary areas into which the section 
oneeived to be divided, r the distance of 
i from the axis, and = is the sign of sum 
As 2a the area of the section, > ar 
f the section multiplied by the mean lever 
esistance; and if Sm the mean fiber 
Lunit of area, then Sy x = ar the 
vynae of resistance section. But the 
I 
eyration r and Sm X = ar 
> a 
Ben 2 
the moment of inertia multiplied by the 
tiberstressand divided by the radius of gyration, 
I 
‘) | >ar, then r the menu square 
>a 
ever arm and r= the mean lever arm of the 
of the section. The product of the mean 
ess, the area and the mean lever arm Sin 
Sm I 
the moment of the stresses, or the 
. 
ng moment of the section. This quantity 
— 
| for distinction be called the moment of 
it is not improbable that it will be found 
losely approximate the true resisting mo 
a section than what is known as the mo 
f resistance. The mean fiber stress does not 
Vv indicate the intensity of the stress in the 
tiber, which is probably the maximum and 
ress, but available evidence indicates that 
mates very much nearer to the maximum 
than is generally believed, or is assumed in 
mimien theory. 
ISdD Barlow published a theory in which he 
d to show that the tibers in a beam cannot 
lependently, but that through the ability of 
iterial to resist longitudinal shear the adja- 
fibers influence each other: the fibers which 
ir greater stress are sustained by those which 
ss stress, so that the stresses are more evenly 
uted through the section than is assumed in 
ommon theory. Whatever may have been the 
n Barlow's theory, the writer believes it to 
‘ boa step in the right direction. The Nav 
t Saint Venant theory practically sustains Bar 
s theory as being ina general way correct at the 
of rupture 
If rupture and beyond the elastic limit the 
es are not in proportion to their distances froim 
itral axis, there is u reason for it; and. it 
be consistently assumed that this reason is the 
f the material to resist longitudinal shear. 
| st remote tile for instance, is strained more 
ongates more than the adjacent fiber, and as 
t of this difference of elongation, shear is de 
etween the fibers, to which the material 
OS 1 To just what extent shearing 
s developed, or to what extent it influences 
sses in the adjacent fibers, is not clear: but 
i inal shear 1s developed hetween th 
quite certain, as proved by tests of timber 
s Which not uncommonly fail by shearing lon 
! \ That the shearing in sueh enses is 
vy the applied force is, of course, beyond 
1, therefore, the resistance to longitu 

. soa resistan o the force applied to 

Xue Hlow much the stress in the extreme 

sustained by the jacent fiber is uncertain, 

s nk now Wnount probably varies in 

ff naterials to such an extent that the stress 

: the Xtreme fiber becomes a rather uneertain 


The writer believes the mean fiber stress 





tured the statement 
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to be a more reliable quantity. 
I 


. Which 


If in the quantity 


Ta 


has been designated as the moment 
2 
of gyration, the mean unit stress S,) be given the 


lesser value of the material in direct tension or com- 
pression, it is believed that the the ex-~ 
fiber little in the al- 


lowed menn stress that, with a rensonable factor of 


stress in 
treme will be so excess of 
safety, the excess may be safely ignored. 
In Mr. Szlapka’s article, previously mentioned, he 
an 


for each unit of 


concludes that a body may be strained by the 


amount S its section in direct ten 


siol or compression, the strain per unit of the ex 


treme fiber of the same body subject to flexure may 
Sd 
be taken as S,""; after deducing the value S, 
Z 


distance 

extreme fiber. The 

unit strain in the ex- 

treme fiber in the usual formula for the moment of 

the moment of re 
S, I 

Written R . The 
d 

the true resisting mo- 

Sin | 
> and has ven 


in Which r=radius of gyration and d 
the neutral the 


value S, is to be given to the 


from “wxis to 


resistance; or, in other words, 


writer 


sistance Rois to be 


has endeavored to show that 


nent, or moment of gyration 

r 
that the actual maximum stress 
is so little in excess of Sy). that the excess may be 
safely ignored and Sy, be given the lesser value of 
the material in direct tension or compression, i. e., 
the Mr. Szlapka. As the two 


value S as used by 
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from the expression for the resisting moment of a 
beam. The moment of gyration (which is practi- 
cally Mr. Szlapka’s modification of the moment of 
resistance) possesses the decided advantage of be- 
ing consistent for any section; it does not require 
the unit stress to be varied for different shapes of 
the same material. 

It will be well to notice how nearly the values of 
Sm, computed from the results of experiments by 
means of the moment of gyration, agree with the 
values 
ments, 


of S in the results of corresponding experi 

In the accompanying table are given ex 
periments Which afford reliable comparison be 
tween the strengths of the materials under direct 
and under The values 
compared are in each case the results of tests made 


stress transverse stress. 
by the same experimenter and were presumably 
made upon the same qualities of material. It is 
regretted that 
just comparison, were available. 


no tests of wrought iron, affording 

In the experiments on cast iron and the qualities 
of steel quoted, the average of the mean fiber strain 
is only 1 than the value of the material in 
direct tension, or practically the same. In the cast 
iron especially noticeable that 
Whereas the modulus of rupture is very much af 
fected by the shape of the section, the mean fiber 
strain is not materially affected, but in each shape 
agrees closely with the tensile strength. 


d 


less 


experiments it is 


In rolled T-sections the ratio varies from about 


r 
1.24 to 


1.27; but the rolled I-section varies from 


TRANSVERSE STRENGTH OF CAST IRON, STEEL, TIMBER AND CEMENT COMPARED WITH THE 
STRENGTH OF THE SAME MATERIALS IN DIRECT STRESS. 





Ref, Materia mencet S 

7, 
1. Cast irov Round » 
2 5 Square. 
Se a pond .....- Rectangular. > 
t. bee ....-1-section. 4 
x eS ee rete eek T-section. 1 
6. - *  remelted Rectangular. $ 
7. Cast stl, Seotland S. Co. Rectangular. & — Y9,859 
8. Hammered crucible steel. 147,84) 
9. Steel, .14 carbon. . 112.600 
10, - 1) 122,500 
11. White oak es é " 36 5,863 
12 re pine .. oo : [ OF 4.451 
iS. BeOw MIRe oo 6n 2556. “ ol 7.486 
14. Viteh pine See Ltearets -” D T.S854 
1 sultic red pine ... pee ee 3 4,.S7TS 
16. Kight varieties of timber : «S) 11,33 
17. Six varieties of timber. si: oa 7.714 
IS. Four varieties of timber. or oo 5,601 


1%.)6Cement Square SOM) 
*B. Bach: C, Considere; R, Robinson and Segundo: 
Varies from 1.24 to 1.28. Varies from O.S6 to 1.21. 


expressions for the resisting moment must, if cor 
rect, be equal, therefore, 
Sm | Ss, 1 
r d 
Sd 
According to Mr Szlapka’s conelusions Ss, 

r 
and substituting this value for S, in the above 
equation, 

fi a2 3 
» and Sy Ss: 
r r d 
or, if Mr. Szlapka’s conclusions and those of the 
Writer are correct, Sy, may be given the lesser value 
of the material in direct tension or compression. 
These conclusions, which ‘have been arrived at by 


asoning radically and entirely differ 
harmonize 


processes of r 


eni, and are really different conclusions, 


thoroughly in their results. If either conclusion is 


correct, it eliminates many prominent inconsistencies 

















a 8 sag 
x oe 
Bs - BG 
nh Tn ~om 
a 2 oi @ 
~ Ss : , @ . 
_ ‘ sa ae) a om E 
~ one -Xperimepter 
s : oe oS 
bh a os 
© awe 
= aS 
y, Tension, 
2.00 5 24,030 1.00 *B, C and R 
al § 623,810 98 C and B. 
OF » 24,118 .96 B, C, S and R. 
+ 23,110 1.00 B,C and R. 
24 f 21,970 1.03 C, S and V. 
O65 | 92 5 Wade. 





Comparison of 25 tests, Oy 
73 O7.000 1:58 . GH A220 SS Ravenhill. 
1.73 85,360) 1.78 82,992 1.03 Kirkaldy 
Lia G.4100 1.79 . 65,0005 1.03 Bauschinger, 
1.73 70,700 3.80 .. 68,050 1.04 “ 


Comparison of (7) tests, 20 


(mpr'’s‘n. 





t 5006 96 Lanza. 
G 2992 .86 
Ss 1,676 .92 
5 4,680 97) Kirkaldy. 
3 2,445 1.15 
(S) 6.614 9) Laslett. 
15 5,606.79 Bauschinger. 
4 3,658 20 ss 


Comparison of 150 
1.73 1.83 542 


S, Sondericker; . 


tests JSS 


1.06 Abbott & Mor's'n 


Burgess and Viele. 


the cast section, as the latter usually has rectangu 


lar flanges. The ratio 1.28, given in item $f, was 


computed from an assumed section 4 4 ins., hav- 


ing rectangular flanges and metal W4-in. thick. The 
d 

‘utio Varies so greatly in T-sections that it was 

. 

thought inexpedient to attempt to compute it with 

out knowing the dimensions of the sections tested 


The ratio given in item 5 is the ratio of rolled sec 


+ 
oo 


nearly with the ratio in 
Ss 


tions agreeing most 
the same item. 

In Bauschinger’s experiments with steel of Higher 
percentages of carbon than those quoted, it is 
noticeable that whereas the tensile and compressive 
strength is materially increased by 
the 


little, if any. 


the addition of 
but 
and O.ST 


carbon, modulus of 


rupture is) increased 
For instance, with O.SO 


of carbon the modulus of rupture is less than with 
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0.14% and 0.19%, while the strength in both ten- 12 ins. in solid rock and Utica cement mortar was canal is 40 tons, and it was probable that the sliding 
sion and compression is uearly twice us great used throughout. friction, together with three tons for the gate and 
in the former as in the latter. As this ayp- The coping stones of the dam were made of white attachments, might amount to 20 tons, 

pears to indicate some law which has not been con limestone 6 ft. long and not less than 3 ft. wide _To make the movement easy and avoid the great 
sidered, only the experiments with low carbon were and S-ins. thick, bush-ahmmered and Jain to a Y4-in. friction, the gate is carried on four cast irom truck 


om , . B . “ a oii * i 7 - ae Wheels, 1S ins. in diameter, hich run on a eas ron 
quoted. The experiments of Major Wade with cast joint. The dam is provided with two 3 x 5-ft. . = ree Dee er eer 


ee ee : 7 : an - track formed of the same piece with the pier face 

iron under prolonged fusion and under different con- sluice gates, operated with a serew. The intake When the gate is entirely closed, the wheels are 
ditions of casting show somewhat similar results. pipe is cast iron and laid through the dam. The thrown out of contact by a depression of %-in. in the 
As the development of any theory is not attempted pumps are placed in a pit below the dam, so that tracks, allowing the gate to drop into close contact 
in the present article, the significance of these con when the reservoir is full there is a head of 15 ft. With the pier faces and sill. In starting to open the 
ditions will not be considered. on the pumps. Some little trouble was encountered gate, the pull will be the same as on an ordinary gate 
A good comparison of the strength of timber in adjusting the valve springs, but this arrangement Phis is overcome by the temporary use of a long levet 
under transverse stress and under direct compres has proved very satisfactory. ; but as soon as the truck wheels get a firm bearing 


; ‘ ; : ‘ A e slit r frictio suppears. am ‘ st of the 
sion is obtained from the results of the experiments the sliding friction disappears, and the re rw 


onve ura > ArET TS —_—. . : ‘aising is done it a hand crank. Each wheel may 
given. The number of Laslett’s experiments, item HOISTING APPARATUS OF CANAL HEAD eee ae en a ee aa 


a a . ‘ tanita —— . gute 9 e “a huve to carry a 10-ton load, and the axles were mind 
16, are not known to the writer: if the number is GATES; SEWALL’S FALLS, N. H.* - ; : a 
A a : » ins. in diameter. As they cannot be oiled. 1-in 
more than eight it would bring the average value of By John R. Freeman. roller bearings of Tobin bronze were used 
Su ee iE | It } : 7 These gates are of interest from their large size and rhe hoisting gear consists of a 4-in. solid forged mia 
 enrer UnIEy, rom The PesMiys OOEMEC TADS “the ease and rapidity with which they can be raised chinery-steel shaft on which the worm is cut, and a 
, ; ; . 7 and lowered by the hand power of one man. They are cast worm-Wheel which is much smaller than is ordi 
pears that for timber the mean fiber strain at rup : s at a od sa . ee ee 
4H 7 ; situated at the head of a water-power canal, at Sew narily used, thus giving greater leverage Ball bearings 
tan pre SN 1 @ "ORS > “ely , : 
ture is of the compres Bus strength. all’s Falls, on the Merrimack River, near Concord, and are used for the worm shafts. The gates can be run 
Messrs. Abbott and Morrison have made a large it is designed that ultimately the whole ordinary flow up above ordinary water for repairs, and electri: 
number (1438) of tests to determine the relative of the river shall pass through them. The natura! power can easily be applied, if desired. One revolution 
transverse and tensile strength of various cements flow, reinforced by the draft from the storage reset of the crank lifts the gate !',-in. 
(Engineering News, Dee. 14, °93, and May 10, voirs, amounts in the dry season to 1.000 eu. ft. pet 
‘O4), which afford very reliable comparison of the second for 24 hours. As there will be night storage THE MARKING OF STREET LINES 
strength of this material under these two condi in the dam, and the head will be at times reduced by ie %: MM. Broomall 
° . res ° e mel atear ra ‘ ws . s o of 2 M) ‘ »\ = = pPemooribitil, 
tions (item 19). The average of the comparison back water, there may be a maximum flow of 2.000 and ao 
: : . . ossibly 3.000 ft. The floor of the sluiceways is 10 ft. This paper is a summary of the results of inquiries 
in this large number of tests, in which average ia : = aae : bal 4 
below the crest level of the permanent dam, and the made among city engineers in all parts of the country 


each reault is given weight according to the riage top of the archway is level with top of flash boards. — as to the methods pursued by them of marking stree 
her of tests which it represents, shows a ratio of : 
1.S3 between So, the modulus of rupture, computed 
by the common formula for the moment of resist 
anee, and S, the actual tensile strength of the ma 
terinl, The ratio between the mean fiber) strain 
Sm. computed by the moment of gyration, as given 
above, and the tensile strength is 1.06. This ratio 
is as near unity as any comparison between results 
obtained by a formula and the actual results could 
be expected to be in this material: it would indi 
cate that in transverse tests of cement the mean 
fiber strain Sm, as computed by the moment of gyra 
ration, may be considersd to correctly express the 
tensile strength of the material. In the table the 
average modulus of rupteure, mean fiber strain and 
tensile strength are not given for cement; the ratios 
viven were computed directly from the ratios “C” 
given by the experimenters. 

A more complete knowledge of this subject is 
very desirable: a series of systematic exp riments 


might do much toward obtaining it. 


THE WORKS OF THE WATER AND LIGHT 
CO., COLUMBIA, MO. 
By Hiram Phillips, Assoe. M. Am. Soe. C. E. 
The plant of the Columbia Water & Light Co. 
Was built during the period from March to Septem 
ber, inclusive, 1895, under a 20-year franchis DAM FOR THE WATER-WORKS OF COLUMBIA, MO 
granted to W. FF. Anderson, of St. Louis. The 














franchise provides for the purchitse of th works Plies elovtny maiaty time be raised of The greidtes eS . s -s ethed is D cu is 
. : : - het wou \ 1» of 1 t. on the Onn s of or] | 
hy the city at the expiration of 10, 15 and 20 years Known freshet would caus depth of 10 f = E ; 
2 Si . crest ‘o alle ( rvine the nt nt wre er heig ength is IN te 2 is theagl st . . 
and fixes the minimum water rate at the St. Louis : ; : ary eee : 3 se 
‘ Foye ar qe Pre nehi | - luring freshe s and offsetting in part the loss by back lengths of 31 4 I p Ises Ss 
rate for the year TSO2. The franchise calls for Gl. ee ; 
P - : : water, the banks of the canal are built higher than is Cube. With a coppre ve inserted Lie 
miles of water mains and 48 double tire hydrants, writ ke as | ; nd 
: ; - , customary \ i] stone is used Jackse! 1 
also for ten 2,000-¢. p. are lamps, burning until 11 On account of quicksand being encountered, — the ection boxes with iron covers in Salt Lake 
a. m., and twelve 52-c. p. incandescent alley lamps, foundation for the sluiceways was. difficult The iron bolts from 1 to I! ins. in diamet ind 1 
to burn all night. Whole space was, therefore, inclosed by 6-in. tongued to 2k, ft. long are used in some cities Phes 
The pumping plant and central station include the and grooved sheet piling, 16 ft. long. On this was laid driven at the intersections of the center lines 
following apparatus: Two Deane pumping engines, a floor 3 ft. thick of old railway rails and concrete. and Memphis 30-i bolts, with 2-In. square heads, p 
one a compound for general vee and the other a other rails were inserted as ties in the masonry above tected by 6 =(-in on cylinders with a 
simple for fire service, each pumping direct; two the arches, thus making the whole mass rigid. Wing - eee te EER. AOC ped z 
lisher pressure governors, two Sly x 16-ft. Spring walls W also built ing upon tine f sheet piling i f 
: a To resist scour, a plank apron was extended 25 ft. up a central hole, to mark 1 pont In Salem, Ore 
field tubular boilers, one Hoppes feed water heater ' ‘ a ; 
" : - . streanr With sheet piling across ifs uppel end. drivel Stones aa ind 24 ins. long e a 
and one Blake feed water pump, a 150-HP. Arm ; ; ca 1 , : : e 
‘ ae : WN ’ to a depth of 6 ft A plank thoor was to have ex oul each centere iy ' treo st 
oti a : eng a, + o -C Ss oY } } } t ti 
ington & Sims engine, a 1,500 light l6-c. p. Westing Landad 10 St. down aires but nate howe chartoned he tanction. As to bench marks eorts 
house alternator and a 40-light 2,00Q-¢. p. Ft. The sill on which the gates shut is a massive girde! jects, water tables, door-sills, copings, hydrants. i 
Wayne are dynamo, shaped iron casting, extending under the piers and en bolts in roots of trees, et¢ ure sed i 
lor the distribution system pipe was bought from bedded in concrete. It is not planed, but very carefully planes are equally various. In this connectio . 
Shickle, Harrison & Howard, of St. Louis, and Em cast to true form and smooth surface. The east iron stuted that the average level of Lake E 
pire Compression hydrants and Seott valves were pier faces, against which the gates slide, are no Cleveland is now 2 ft. less than vas in ISo4 
used planed. Machine work was avoided as far as possi The author's experience at Media, Pa., shows that 
The water supply is drawn from Hueckson Creek, to reduce oe Bac as — mae idles ene ” ae one et = a reign a : 
. and height of 12 ft. from sill to top of arch The ob ‘hanges I vel Sa resu f fros iw 
where, for storage purposes, a masonry dam, shown 7 E ; a a , 1 | 
, : ; a : : ject of the paper is to show the method of reducing Where stone monuments are used, the following 4d 
in the accompanying view, 300 ft. long on top and a ‘ + +) a 1 met ; ! i: Sh 
2? ft. higl as aaa ted Tl 1 ° friction on the gates, so that they can be handled by HSLOnS ‘ ( nn I » INS. Square ) f ( 
<< It. ugh, was constructed. 1e dam is 14 ft one man. The pressure with a full pond and empty ius., then increasing to 10 ins. square at the end of a 
thick at the base and 6 ft. at the top, the face of oo total length of 3 ft. A hole to be drilled in pf 
the dam being laid to a batter of 11% ins. per ft., * Abstract (from Society’s bulletin) of paper to be 
the coping stones projecting 6 ins. over the face of prest mere the grt eae of gg ra Society * Abstract (from Society's bulletin) of a paper to be 
owe : ; : of Civi Sngineers at Niagara alls ‘he dam wus read at the convention of the meric «ietv of 
the dam. The foundation of the dam was set 6 to a 7? ee eee pai 


described and illustrated in our issue of April 19 Civil Engineers at Niagara Falls 





17s 
Phe stone to be set 5 ft. from either side 
S é h the top just below the side 

covered with oose brick or tile. Where 
1 to be set on 5-ft. range lines, and con 
fe-hubbed, tarred, cast-iron 4-in. pipe, 5 ft. 
lettered brass cap, having a hole in it for 
nd set as last described. Such monument 
wut $2 » $2.25, or about half that fo: 
dis more durable. The stone has the greater 
| will resist best the disturbing forces, 
PoOUBLE-ACTING GAS ENGINE. 

(i vines are very much more used in’ Eng 
i this country and the demand for gas 
large power, more especially for large 
t plants, has led to rapid development 
ement in these engines. The firm of 

|) Ix & Co., of London, has made a specialty 


internal combustion engines 
adapted for cheap gveherator gas, Or pro 
vas, such as mede by the Dowson fuel pro 
eho was introduced in this country a few 
and the use 
Britain, both 
or other purposes. The firm has brought 


that have 


of w hich has become popular 
for furnishing gas for motive 
engines 


icting and tandem 


ENGINEERING NEWS. 


inined. The timing of the ignitions and the compo- 
the combustible charges are so arranged 


The 


governor Controls air supply as well as gas supply, 


sition of 
as to lessen the initial pressure of explosions. 


so that the regulation of speed under varying load 
yradual alteration of the explosive 
strength of the mixture admitted into the cylinder, 


is effected by 


end not by abrupt cessation of working impulses, 
the governor not cutting out until the working load 
This 


Viarintions 


is reduced to about one-third of the maximuuin. 


enables the engine to work under great 
of load as smoothly and evenly as a steam engine, 

Prof. Jamieson, of Glasgow, reported as follows 
on this engine: 


The engine in its general style and behavior more 


closely resembles an ordinary double-acting steam = en- 
vine than any other gas engine with 
quainted, for both ends of 


and an impulse is given 


Which Ll am ae- 
the cylinder are closed in, 
to the piston every one and 
a half revolutions, i. e., combustion takes place at each 
end of the cylinder alternately 
of the crank shaft 
normal 


every three revolutions 
When the engine is working under 
This naturally causes the 
engine to be constant than 
therefore better adapted 


conditions. feature 


speed of the gas 


more 
single-acting gas engines, and 


for driving dynamos or other machinery where = con- 





DOUBLE-ACTING GAS ENGINE, 


ved very satisfactory in service, and in these en- 








s the working impulses are more numerous 
the pressures are claimed to be less suddenly 
eloped and more thoroughly sustained during 
rking stroke than is the case in other gas 
ouble-acting engine has the eylinder closed 
Is, the piston rod passing through a stuff- 

in the front cylinder cover, thus closely 

be in general appearance the ordinary typ 
pengine. When working under usual condi 
plosion in the back part of the eylinder 
ih oul-stroke is, on the in-stroke, followed 
ONPLONSLOU at he front end of the piston, the 
ve combustions being followed by two 
kes, When a compressed combustible charge 
ring is again at the back of the piston, 
mibustible charge ready for compressing 
A pace in fron There are thus double the 
mipulses imo a given time per cylinder 
vlo-aucting Otto eyvele engine making ai 
of revolutions: hence, other conditions 
equal, each impulse requires but half the 
essary in the single-acting engine of 

se power, 


ecommptnving cut is shown the ordinary 


tiotor maide by this firm, being a double 


Pn. at 


The gas and air pipes are kept clear o 


1600 revolutions 


r, sous to allow a free circulation of air 

ooh vy parts, The valves are easy of 

I) we original Grittin engine, upon which 

s nes are largely based, ignition was effecte| 


a small eham 


ve gus under pressure, but tube 


id plain slide valve, with 


ignition 





‘ ‘ The engine is self-contained and 
mall foundation. Coupled engines, 
nilers placed side by side, are made in sizes 

ens 00) HP. 
em engine, designed especially for electric 


us the 





| yas s enady coupled en 


hile if occupies Tess space and is self-con 





stant speed is required. Throughout the whole of my 
electrical test the eugine worked very steadily; in fact, 
[ have never before tested a gas engine which main- 


at full power, no pulsa- 








tained such uniformity of speed 


tion or blinking being observable in the incandescent 


luinps. The engine is very powerful for the so-called 


nominal horse power (a term still Common among gas 


engine makers); in fact, it develops very nearly double 


the nominal horse power on the brake. The absolute 
and practical efficiencies or ratios of 


power and of 


indicated horse 
brake horse power to gas consumption 
ively, equal to 1.2 


than I 


in terms of heat units are, respect 





and 1.15, whie 





h results are better have ob- 


tained from any 


other gas engine. 


The contract for the manufacture of these engines 
} rT 


in the United States has been secured by Mr. W. 
W. Goodwin, of Philadelphia, Pa., and the Ameri 


can Gas Engine Co., of Bordentown, N. J... has 


been organized to manufacture the engines, with 
\I 


Mr. ‘(Goodwin as president, bu 
by eh 


are in operation. 


arrangements have 


made to import the engines until the works 


NOTES ON WIRE ROPE TRAMWAYS.* 
By A. C 


well-known fact that both single and double 


Savage. 


It is a 
wire 


rope systems of rope lines are in general use. 
The single system is the older and better known. ‘This 


divided 


are detached from the ropes at the terminals, 


is again into two systems, one in which the 
huckets 
and the other where the buckets are fastened to and 
around the 


are loaded and unloaded in the transit. 





carried by the rope terminal wheels, and 
This system is 
less expensive than the other, and where the output is 
When, how- 
limit of capacity, 
become frequent and a matter 
is frequently 


are thus injured, 


small there is an advantage in first cost. 
ever, the production approaches the 
repairs and 
of unceasing solicitude to all parties. It 
both 


stoppages 


lar 


the case that buyer and seller 


* Abstract (from the Society’s 
to be read at the convention of 


Civil Engineers, at Niagara Fal 


bulletin) of a paper 
he American Society of 


Is. 








June 7, 1894. 





and the reputation of a really good machine is damaged 
by its improper use. 

The double rope lines have the advantage that, with 
proper designing and construction, they have a much 
greater capacity, and by skillful adjustment the repairs 
are reduced to a very small amount. The designing of 
such a line is seldom a simple piece of work, on accoun; 
of the difficulty of a good location for one or both of 
the terminals, as well as the irregularity that is neces- 
sarily introduced in the distances between supports, 
the ideal distance being 150 to 200 ft. Other difficulties 
are the heavy grades into or out of the terminals, and 
intervening summits on the line, or hollows of consider 
able width. The upper terminal for the standard 8-fr. 
line requires a width of 20 to 24 ft., and a length of 60 
ft. Room should be left behind for switches, on which 
empty cars can stand. 

An instance of a difficult location for the upper ter- 
minal occurred at the Ground Hog Line, and the only 
available spot on the mountain side was selected. The 
outgoing grade was 60%, and it was imposs’ble to sup 
port the line at the immediate foot of the bluff on ac 
count of its being in the track of a heavy annual snow 
slide. As constructed, the vertical curve, at the trestle 
radius of 200 ft., and 
this in saddles on cCross-ties at 


strain on the traction 


in front of the terminal has a 
the rope is carried on 
2 ft. apart. This causes great 
rope and bucket frames. An incline terminal would 
have obviated this, and much study and experimen 
was given to it without satisfactory result, the trouble 
being the difficulty of attaching the loaded bucket to 
the traction rope on the incline in safety. The sec 
ond difficulty was that the sudden deflection of the trac 


tion rope from the guide wheel to the first carrving 
roller was such that attaching could only be done a 


one point, it being impossible to force the bucket by 
hand in advance of the lug when the traction rope had 
entered the grip. This would have been avoided by an 
inclined terminal, but instead a swinging guide whee 
was used ahead of the attaching point, so as to make 
the traction rope level for a short distance, and thus a}- 
low of a bucket being detached and pushed aside, Much 
difficulty was experienced in getting the material for 
work to the site of the terminal, as the whole face of 
the mountain was covered with loose slate and shale, 
and it was impossible to construct a road without 
Also, at the foot there 
chasm, through which flowed a mountain torrent. 
A littie 8-HP. hoisting engine was carried to the top, 
These 
were stretched over low temporary supports, and used 
as temporary tramways, over which the terminal ma- 
chinery, timber, ete., could be brought to the 
The engine was worked by compressed air from a 
neighboring mine. In addition to the physical diffieul- 
ties, snow lasted until July, and there was almost in 
cessant rain, On heav'ly loaded lines trouble frequently 
from the severe strains on the bucket 
While passing over intervening summits. 
partiy remedied by 
form a 


great 
expense, of the s'ope Was a 
by the means of which the cables were pulled up. 


site. 





arses frames 
This can be 
frequent supports so placed as to 
Heavy wear is also induced in 


vertical curve. 
t at such points, so that it ‘s frequent- 


stationary cables, 
ly necessary to construct a continuous trestle carrying 
a solid rail, instead of the standing rope. 

Intervening hollows of considerable 
very 


width are also 
troublesome. Ropes must be supported at either 


end, so as to avoid sharp ang'’es, and in long spans 
the standing rope should be as nearly as poss’ble inde 
pendent of the rest of the line. 


be introduced 


Tension stations may 

at such points with advantage, and larger 
for the rest of the line. 

properly adjusted are considered a positive advantage 

to tramway Lnes, first, on ace 


ropes used than Long spans 
unt of their more reg 
ular grade, and, second, because points of supports are 
also points of danger, due to misp'aced saddies, ete. 

The author has 
on a clear 


known an 
through failure of the grip 
The wearing points on carrying cables are only at the 


never accident to oceur 


span, except 


supports, hence, a reduction in 
ficial, Another 
points to be inspected and kept 


their number is bene 
that 
in repair. In design 
ing these long spans they must be carefully arrange | 


advantage is there are fewe) 


sous to avoid undue wear, and very good results hay 


been obtained by attaching two caps instead of one 
to the tops of the towers and setting the saddles in such 
a Way as to support an are some 40 ins, in 
With a radius of 5 ft., this makes a good support f 
spans up to 1,500 ft. in length. 


Bunker 


length. 


Hill and Sullivan line 
until the short) spans 
were removed and the rope carried in one span at 

higher elevation for a distance of 1,180 ft. 
effect of this was shown when a 


In the case of the 
much trouble was experienced 
The good 
runaway took plaice 
le 
this line were 
ft. in capacity, and have for a year and‘a half 
carried easily 
tons for ten 
ton, 
This 


supplies, timber, 


by the breakage of the guide shaft 
bucket 


o Cu. 


and not a sing 





was dropped. The buckets on 
hour, or an average of 450 
hours’ work, at the cost of 16 ects. per 
notwithstanding the high rates of 
include the return 


50 tons per 
Wages paid. 


does not transportation of 


ete., Which frequently amounts to 30 
or 40 tons in a day. 
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A CAST IRON DRAIN. ROME, WATERTOWN & OGDENSBURG.—Press re- Engr.. Burnside, La.. writes us as follows: The line is 

‘ ports state that plans are being considered for a branch now being located for the Donaldsonville & .Burnsids 

The accompanying cut, reproduced from a blue- from Wilson, N. Y., to Wilson Harbor, two miles. R. R.. whieh will extend from Burnside, a station o1 
print sent us by Mr. J. K. Lloyd, of Syracuse, WoOoD & CHLLDS.—It is stated that Wood & Childs, the Yazoo & Mississippi Valley R. R. to Darrowvill 
, ¥ rEDTeES ; a design f a cast ir rate Cammal, Pa., are building a private railway 10 miles in a distance of 4.8 miles. Darrowville is on the Mis 

N. Y., represents a design for a cast iron water length. sissippi River, opposite Donaldsonville, La. Communi 
way to drain a slope above a roadway instead of Projects and Surveys cation will be had between these two places by stea 

: eee , is ferry boat, for which plans are now being prepared 


BINGHAMTON, PENNSYLVANIA & SOUTHERN. Bids will be received and construction begun 


on hie 



























= > Ineorporated in Pennsylvania to build a steam railway railway as soon as the location is finished. The line 
eS ~= from the terminus of the Binghamton «& State J is to be completed by Oct. 1. Pres., H. C. Brand 
Ong gs S Rk. R.. to Wyalusing, Pa... 82 miles; capital stock eate Peace: Bt ee 
: ae s $800,000; Pres., Edmund O’Connor, Binghamton, N. Y.: Rocky Mt. and Pacific—Existing Roads. 
ae: We ® alt... Jessup and Horace Hand, Scranton, Pa., are di- PORTLAND, VANCOUVER & YAKIMA. Iress 
TTT nn, “ectors. perts state as follows concerning this road eur 
“ Hoadway 2. MARYLAND & OOULUMBIA.—Subscription books neted: The road will be built from Po 1 Ore 
Sketch Showing were opened at Laurel, Md., May 31, and 7,500 shares to North Yakima, through a rich agricultural and 
pine in Position: subscribed at $50 a share. — The company has authority nineral country. The distance is 150 miles, shorten 
p to build a steam or electric railway through the coun- - ing the present route 158 miles. From Yakima the 
ties of Frederick, Carroll, Montgomery, Howard, Anne road will be continued to Spokane and will shorter 
Arundel, Baltimore, Hartford and Cecil, and it ‘is re- the distance by way of either the Northern Vacit 
Isometric ported Ahat the projectors of the boulevard | and eee Union Pacific by 300 miles. Only names of local cap 
View. tric railway between Washington and daltimore will talists appear among the incorporators, but it is sup 
build the road under the charter granted to this com- posed the read will be constructed in the intet of 
pany, and will extend the road from Baltimore to the the Great Northern or some other transeontinent 
Pennsylvania state line. line which will scon reach Spokane. Twelve miles ot 
MOHNSVILLE & ADAMSTOWN.—Incorporated to the road are already built from Vancouver. The 
\ build a steam railway between Mohnsville and Adams- struction will be continued this summer. 
; ane > a ad Bia . ale wks . Ipoe 4 “ater . 
ee Ee ae stock, $75,000; Pres., L. ‘TT. Custer, Projects and Surveys. 
PORT HURON & LEXINGTON.—Incorporated to COLORADO EASTERN. Articles of incorporation 
Sections of Types. build a railway between Port Huron and Lexington, of this railway company, With Bernard J. Burk, New 
Mich.: capital stock, $200,000; E. H. Brennan, T. W. York; Henry T. Rogers. Lucien M. Cuthbert. ‘ld 
Open Drain of Cast Iron. tuinbridge, Toledo, O.; George Shaffer, C. W. Har- "edge H. Sabin, Jesse P. Sherman and Charles B 
rah, W. C. Maybury, E. T. Hance, Detroit; Col. William Rhodes, of Denver. as incorporators, were filed at 
Nichols, New York. Hugo, Colo.. May 23. Press reports state that a rai 


digging and paving a ditch. The drain is to be cast _ di way from Scranton, Colo., through Arapahoe, Elbe 
it tl I Oey ae ecaiad Teal ak. a Southern—Existing Roads. Lincoln and Kit Carson counties to a point on the 
to suit the grade, the roadway being level. Mr. ATLANTIC COAST LINE.—The contract for grading, state line at or near where the south fork of the Re 











Lloyd advocates this plan to save unnecessary eX- masonry and trestle work, for the six miles of road at publican River crosses the state line is proposed. 
° . e . . -otare “oF ie rare lw ote or Patar sor has , F 
cavating and washing of material from the side- eee cael oe ae ben Chane i vee The Foreign. 
hill. work will include a bridge over the Appomattox River. MEXICO.—A press report states as follows: All at 
——The Baltimore “Sun” states as follows: The At- rangements have been made for the building of 
IRRIGATION NEEDS IN IDAHO. lantic Coast Line system and the Louisville & Nash- branch railway from Linares. Mex., to the San Jose 
ee! : E ville are jointly making a survey for a new road from mining district. where copper and gold mines are sitt 
At the National Irrigation Congress held in Los Ashley Junction, S. ©., to a connection with the ated. The road will be about 65 miles long, and wil 





gia R. R., at or near Augusta. The Atlantic eonnect with the Monterey & Mexican Gulf at 


Angeles last fall arrangements were made for the = [°"! , : ; 

oe 3 Pea ; . Pe valinere Coast Line now has a route from Ashley Junction into Linares, where a large copper smelter is to be erected 

appointment of commissions of five members i Charleston, connecting with the terminals in Charies- to treat the ores from the mines. 

each of the states and territories where irrigation ton which were recently purchased in the interest of MENICO, CUERNAVACA & PACIFIC.—It is stated 

: ; : the Louisville & Nashville, and which formerly be tient el 2. th. Bieeeenen. Manaus Site. | 

is practiced. It was proposed that these commis longed to the South Carolina R. R. The Louisville & Gabeivann: aids. te aaaeete th eae ae 
lernavaca ex... oa Fe or the pushing of 


Nashville is half owner of the lease of the Georgia 
road from Augusta to Atlanta, with which the new 





sions should study the needs, each of its own state 


on this partially built ra 











or territory, and collect information bearing on the road will eonnect. The other half of the lease is STREET AND ELECTRIC RAILWAYS 
subject of irrigation, after which an attempt might owned by the Central R. R. of Georgia. The i 5 ; - b 
‘ . . nea I Coast Line will make its connection with the JAMAICA, N. Y.—The highway commissione! 
he made to formulate a general policy to be urged road at or near Barnwell Court House. ‘The « granted a fr » the Long Island Elect I 
upon Congress and upon the several states for ion of this road will g.ve the Louisville & Nashvi-le Co, to lay m New York Ave. and Roch 
. ’ . . p Railroad a terminus on the Atlantic ocean at Charles- Road. 
adoption. Mr. IF. J. Mills, of Pocatello, Ida., re ton. The jetties have already secured 22 ft. of water NYACK. N.Y. FE. 1 bk ses - 
e » > ¢.3° . .. 2 oe - ° aan gee ; . s. Latliber rel ’atss re uw 
cently delivered an address before the Idaho com at low tide, and it is said that th's will be increased West Shore R. R.. is interested in a proposed 
RS . ‘4 ‘ s : to 25 ft. within a year, giv.ng Charleston excellent ship- ilies rs ae ers I ; ; 
mission, of which he is secretary, from which the pit - facilities ; 7 = RaAEE SY, ro! is place to West Nyack 
; t eran eee ‘ th ‘LELD SPRINGS, N t is reporte 
following has been taken: AUGUSTA SOUTHERN.—The directors are reported ion . og oceligg wn are a n ele 
i f ‘ to have vote broaden the gage of this railway, SO ‘ompany his 1 formed to build an ele 
Idaho is favored with a water supply equalled per- oe a _ 4 © Ban bh = eosin yah il from this place to Oneonta, a distance of 34 miles 
haps by no state in the arid belt, and it is also espe be commenced at once; estimated cost, $225,000, Gen, — mee ira ee ee = ; : : 
cially rich in unegcupied lands. To bring together the Man., Wiliam B. Thomas, Augusta, Ga. W eae . PL AINS N. 4 The Electric Railway ¢ 
i ecent ormed is reported as soon to eles Hlicers 


water and land to the best advantage, proper national CHS APEAKE & OHIO.—Press reports from Hunt- aac 












































: ; fon ington, W. Va.,. state that this company is planning to = 
and state legislation are necessary. The general gov- coustruet a railway paralleling the N ik & Western interested. 
ernment alone is capable of putting water on the pub through southern West Virginia to tap coal fields and PHILADELPHIA. VA rh Mark s I kk 
I I J ‘ : 1} : ee 
lic lands under such conditions as will best promote uber lands. It is stated that this company has & Richmond St. ity. ae ; 
1} ; 7 aa er purchased over 50,000 acres of land in Raleigh county struct an elevated road or el i ailway 
; 7 PRURDCRAYS of the land owner. If Congress sees fit lone, and that the project ineludes the largest d ! e proposed by Market 3S Rich & I I 
it should first make small appropriations for disinter- velopment enterprise set on fo years. Ce iin of ford Eleva 1 Ele fat ( oon ss vy 
ested professional reports on the irrigation of the arid ficiais of the ¢ INnpANY, however, are qu red as deny ns capital sto kK, SISO.000; Pres W. N Boyer, 121s ft 
the report bert Nt 
lands owned by the general government, after which " s s ‘ ; 
eee : ; s ata ; oa Projects and Surveys. PITESBURG, PA rhe B oover & A la A 
ioney could be appropriated for carrying out national om eae sid : Sr. Ry. Co. has bee incorporated 
vloatt sia HINTON & NEW RIVBPR.—It 1s reported that sur 3 tS 2 1 ‘ 1 \t 
irrigation works, ve) inve been made for this railw . ee Hint stock of S9.000; Pres W. H. Wenrick Ee a J. M 
As to state legislation, bearing in mind that the W. Va., on the Chesapeake & Ohio, along New River Bailey, Allegheny; Re A. Carter, A. M,N 
principle underlying it should be the greatest good to 20 miles to a Connection with the Norfolk & Western BALTIMORE, MD \ press peo s Sous 
: eae ee es ; SENTUOK ») e rt — Sain’ - James G. Floyd, Agent of e Barrows ¢ st 
the greatest number, individual water consumers KENTUORY.—Press reports from Ashland Ky., a yat ey ae proposition to t IR 
should have see ent a ee ; state that BE. T. Merritt, Dututh, Minn.: <A. E. Davis, : ai emer his woe - ae 
lonld have special care, but no injustice should be Johnson City, Tenn.; Col. C. K. Lawrence, West Su ses ley cer nk pit pects tar pag tellin 
done to the owners of water. Provision should be perior, Wis., under the guidance of Jol ( (. Mayo, ‘ lild and dee iY = hg a Is ee 
tinade for an official state record of water rights. and of Paintsy es Ky. are now m King a thor uch detour ae ve aa ; cee f roa 
1 state issi I at f the coal territory of the Upper Big Sindy Valley and Posted ~ 
= ate commission should be appointed to adjudicate particularly Johnston and Pike counties These genth , ; - crs a 
Claiins. The ownership of land should carry with it men represent the syndicate which proposes to build a 2 : Y eete * 
the right to use the water necessary for its irriga rlway from White House te Eikhorn, bey md Pik oe ; as ty +e 
ti hich ec: : : ; “ ville, Ky.. and for 60 niles of which contracts are propos! 
tion, Which can only be accomplished by common pub stid to have been let to Wolfe & King. Duluth. Minn Pa Ws sys \ 
lic ownership of water. This road is to flow very sely the proposed route \ ; v 
The Wright irrigation district law is applicabl ant of the defunct rhree s road. and will penetrate 01 W by Weig 
' i : orn of the richest coal territories in the state. irry the electri v Sig : a 
0 the development of water for lind under private : a kind of wooden trestle work is coms ted, ove 
. . + “wieti r DP ove : : 1 ¢ } ¢ 
ownership, and therefore could not be adopted in Northwest—Existing Roads. surface S 5 01 
Idaho, where so much of the land needing water is WISCONSIN & MICHIGAN.—It is stated that this The we 4 Re ki ¢ 
5 . P ro i e ¢ nded to Pestico ic t on ral Ovel His ali a tWwo-l ced Wile I 
owned by the general government. id will b xtended Pestigo, Wis., at Pr the mildle of the ! iss lhe . 
_ ae Pre taacet ‘ Surveys vl tl enter wheel so { ned as t 
The Idaho commission has undertaken the col Projects and Surveys. can eeees mn. Hah <1 sk es Ree r 
lection of information regarding the water supply BIRD & WELLS LUMBER CO.—Press reports state wheels. whiel SS ON 
¢ ie . . wer : : that this company contemplates building a railway t vided ¢ . { > 
of the State available for irrigation, the areas need Cedarville, Wis.. eight miles north of Bie Wausauke« hath th Sena sg ge eae 3 
ing Water, the consensus of opinion in the State as where it has extensive timber lands BOONSBORO. MD. A : 1 J \ 
to changes in the local irrigation laws and other DULUTH, SPRINGFIELD & GULE.—Incorporated to vote on subscribing $15,000 . 
nian Weasl 5 ut Oskaloosa, Ta... May 29 with a capital stock of electrie ora ri} f ! 
Inatters bearing upon the general subjcet. $7.000,.000 place and Keedysvill 
(Ss ; FORT HARRISON.—Bids are asked until June 14 WASHINGTON, TD). ¢ = “ . : 
CONSTRUCTION IEWS for constructing 5.0 miles of railway at Fort) Harri by the Capital Ey. ¢ . JB S ; 
l C I I N NEW Je son. Capt. Geo. SS. Hoyt sa: (Me OG: A. gustus Burgdorf, ¢ Y. ! Ht. W _ 
I ILW Helena, Mont others 
7 ay Southwest —Existing Roads ROCKLEDGE, FLA.-The Rockledge Ry. & I 
East of Chicago—Existing Roads. GREENFIELD & NORTHERN.—Press reports state ey a nee ated, WHR & ; 
BALTIMORE & DRUM POINT.—It is expected that that this road will probably be extended to cont of S1TO.000, | 
Work will soon be resumed in earnest upon this road. with the Kansas City, Osceola & Southern ST. AUGUSTINE, FLA.—Holmes & Jackss 
Since last December only a small ferce has been em- NORTH GALVESTON, HOUSTON & KANSAS ported as interested 1 movement to se S Fis 
Inoyed, but it is now stated that tracklaying will be CITY. Surveys are being made for an extension te of way ror ee F 
commenced within 10 days, and the line be:completed = Clear Creek, Tex.. six miles from the . +0 OPELIKA, ALA.—It is stated g 
from Millersv:lle to Drum Point Harbor within 90 minus, and it is reported that the constr Wi | beem «c ‘ tf | s f 
work ng days. Van Aken & Hayes, Warder Bldg., mein sal Cee tCe ce nosed elt ic railway from this place to Aubu 
Washington, are the ¢ontractors. Proj = distanee of seven miles: Pres.. M. EF. Grav. Colun 
ELKHART & WESTERN.—The stockholders have ee Se ee Ga.: Vice-Pres. and Gen. Man., J. L. Cowan: Se 
voted to issue $100,000 in bonds to complete the road BOONVILLE & GLASGOW.--Incorporated at Glas C. T. Doughtry 
from Mishawaka, Ind., to South Bend. Gen. Man.. E. vow, Mo... May 22, with a capital stock of S250 000 CINCINNATI oO Thi ‘itdicciasiteliaaae << of Hamil 


©. Bickel, Elkhart, Ind. DONALDSONVILLE & BURNSIDE. -S. H. Lea, Ch county have granted a 25-year franchise to the ¢ 








A880 





Hill Klectric Ry. Co. to construct a single track 
North Bend Road 
ENPERBURG, O.—Right of way has been granted 
Harry B. Vansickle for an electric railway to Dela- 
t ccording to reports. 


CLEVELAND, O.—The Cleveland Electric Ry. Co 
coustruct 44 miles of double track road, ac 
reports. The Cuyahoga Suburban Ry. Co. 
incorporate? by H. C. Brent, C. C. Thomp- 
$10,000, 


SOOT 
Fi to 


id others; \ 


i capital 
VMibbDLE TOWN, O.--The commissioners of 
have granted a oU-Veur franchise to the Hlam 
Ie Sourdsville & Middletown Electric Ry. Co. 

i road from city to Hamilton. 
PORT HURON, MICH.—A has 


stock, 


Butler 


this 


company been incor 


ed, with a capital stock of $200,000, to build an 
railway between this place and Lexington; 
s, Kk. A. Brennan, T. W. Bainbridge, Toledo, 


) \W { 


Maybury, C. W. Harrah, and E. T. Hance 
Detrol 
PINON, ILL.—It is stated that a franchise will be 
granted this week for an electric railway. 


to be granted to 
between this 


franchise is 
commpany for a road 


according to reports, 


KAUKAUNA, WIS.—A 
il PaLrwiay 

d Oshkosh 
PORTLAND, ORE. Press reports state that an elec 
rie railway is to be built from this city to Beaverton, 
listunes of Tly miles; estimated cost, $200,000, J. B. 
Joues, Beaverton: H. BE. kk. Dosch, and F. V. Andrews, 
Portland, are 


interested. 
HIGHWAYS. 


county commissioners at 
building of tWo new 


ele ik 





GEORGIA. The 


ive ordered the 


Waycross 
roads in) Ware 
nty 
NEBRASKA. F. J. Sackett, Clk. Douglas County 
t that the contract for paving two roads with 
rcadam has been awarded to WB. 1). Van Court & Co., 
d one road with Colorado sandstone to Hugh Murphy, 
The price 


Les US 





h of Omaha. tu be paid for sandstone is 
$5.85 per lin. ft., laid upon o ins. sand, rolled, with 
Packing curb, The blocks are 5 «x 8S to 12 x 8 to 5 ins. 

WASHINGTDON.—It is reported that surveys have 


Granite Falls to 
f 13 miles, 


een made for a plank road from 

Everett, Snohomish county, a distance 

CALIFORNIA. —-A committee has been appointed at 

to have surveys made for the construction of 

vid to connect Alameda and Contra counties, 
BRIDGES AND TUNNELS. 


NIAGARA FALLS, NN. Y.—Estimates 
eived from several bridge companies f 


Oakland 


Costa 


have been re- 
ran iron bridge 


ver the canal at Second St. It is probable that bids 
will be asked, 

PHILADELPHIA, PA.—Bids are asked until June 8 
f the construction of bridges. Jas. H. Windrim, Dir. 
Loop Pub Wks. 


SELIN'S GROVE, PA.-The commissioners of Snyder 
making preparation to rebuild the four 
yes destroyed by high water. 


mits are 





NEW ORLEANS, LA.--The city comptroller has been 
rized to advertise 20 days for bids for a new 
idge at the halfway house, and for 10 days for an 
ridge at the corner of Esplanade and Broad Sts. 
ALLIANCE, O.--The city counell has authorized the 
of S500 of bonds for a new bridge across the 
Pittsburg, Fort Wayne & 


Chicago R. RR. 
HAMILTON, ©O.—Bids are l 

ts for a bridge 
towuship. Krank X. 


The 


asked until June 22 for 


Gregory’s Creek in 
Duerr, Audr. Butler county. 
$200,000) bridge 





‘ Poul iel 
Lemon 
POLNDO, © 





aACTOSS 





construction of a 


the Maumee River is being agttated. Albert Neu- 
' n is interested 
VMARION, IND. Bids are asked until June 3o for the 


bridge over the 
Geo. A. Osborn, 


struction of a wrought iron or steel 
Mississinewa River at Washington St. 
Aud (arant County. 

LANSING, MIGQH.—It is stated that an election was 
wid June 5 to vote on building a $40,000 bridge. H. D. 
Bartholomew, Cy. Engr. 

MILWAUKBE, WIS.—The contract for an iron bridge 
cross the Kinnickinnic River at EX’ ghth Ave., has 
been awarded to Thomas R. Bentiy, at $4,507. 

ASHLAND), WIS.-—-A_ press 
Omaha railway company 
board of public 


that the 
plans to the 
construction of a 


report. states 
has submitted 
works for the 


Slow steel bridge over Vaughn Ave. with stone abut 
nents, which will be the means of settling the suit 


vy pending between the city and the company, and 


it the three other roads will probably also construct 
steel bridges 

bUBUQUE, TA.—The Dubuque & Wisconsin Bridge 
( iis been organ’zed to construct a bridge over the 


Mississippi River at this city; capital stock, $100,000. 





PFORRP DODGE, TA.—Bids are asked until June 13 
1 in bridge aeross the Des Moines River between 
v loa townships. ‘T. A. Cunningham, Audr, 
Woieeles 

ShOUN CVPY, LA.--It is stated that an election will 
6 | held to decide whether a tax amounting to 
SHAHN WIL be voted to help build a $1,200,000 inde 


hey ilwav und wagon 
HASTINGS, MINN 
truction of a 


River 


bridge 

Bids are asked until July 2 for 
highway bridge across the Mis 
bidders to furnish plans, as stated in 


idvertising columns: also until June 25 for the 
} seoof S40.0000 0f Sthvear 5 bridge bonds. Irving 

Podd. Jr. Cy. Clk. 

CALDWELL, TEX. Bids are asked until June vo 
f the construction of a 40 to SO-ft. iron bridge over 
‘ d Creek Address 'T. M. Hnnt. 

DALLAS, TEX. Bids are asked by the commission- 

of Dallas county until June 9 for ai 3o-ft. 
den draw or turntable bridge across Trinity River 

ASTPORLA, ORE.--It is reported that bids are being 

eived for the construction of a bridge across Young's 


WATER-WORKS. 
GORHAM, ME.—The 


ting the advisability 


pa nye 


Gorham Water Co. is 
of putting in works 


investi 


MBACHANIC FALLS, ME A. J. Weston, Chn. 
Con writes us that surveys for works are. being 
ade by E. H. Gowing, % Milk St., Boston. 


LANDING, VT.—H. 8S. Webster, Clk., 


BARTON 
"| the village is building works 


writes us that 





ENGINEERING 


NEWS. 
LUDLOW, VT.-—Frank A. Walker, Cik., writes us 


that the citizens have voted to put in works estimated 
to cost $20,500. Work will probably be done by day 


labor. Engr., Joel Foster, Montpelier. 
MANCHESTER CENTER, VT.—Action has been 

taken to build works, according to reports. 
ARLINGTON, MASS.—Frank L. Fuller, Engr., has 


prepared plans for a high-service system in connection 
With the works, and at a town meeting May 2S it was 
voted to issue $92,000 in bonds to carry out the plans. 
Water is to be taken from driven wells and pumped to 
au 40 60 ft. stand-pipe. 

BARRE, MASS.—C. ¢ Town Clk., writes us 
that a company has been incorporated to put in works; 
supply one mile from village. 

BLACKSTONE, MASS.--C. R. Day writes us that a 
charter has just been granted to the Blackstone Water 
Co. to put in works, but that no further steps have 
yet been taken. 

BROOKLINE, MASS. Zeph. R. Forbes, Water Regis- 
trar, writes us that $30,000 has been appropriated for 
extensions. One mile of 20 and 16-in. pipe will be laid, 
und about 150 2lo-in. driven wells will be connected 
With this, work to be done by town. Engr.. EF. F. 
Forbes. ; 

FOXBORO, MASS.-Bids are asked by the commis 
sioners for laying about three miles of pipe. Geo. F. 
Williams, Clk. 

LANCASTER, MASS. W. H. Blood, Supt. of Sts., 
Writes us that the town has voted to appropriate 
$6,000 for extensions. The work will be done by day 


Cook, 


labor, Kngr., Harold Parker, South Lancaster, Mass. 
LBDOMINSTER, MASS.—C. <A. Joslin, Town Cilk., 


Writes us that contracts for materials for the proposed 
extensions have all awarded and that the work 
Will be done by day labor. 


MONSON, MASS. At a 


been 


town meeting, May 3, it 


Was voted to issue bonds for $65,000 to Construct 
works. A. D. Norcross, KE. F. Morris and R. M. Rey 
nolds were appointed commissioners, 

PROVIDENCE, R. L.—The common council on June 


$ concurred in the appropriation of $150,000 for a 
Morison-Jewel mechanical filtration plant. 
AMITYVILLE, N. Y.—The water company offers to 
extend its mains and furnish 45 hydrants for five years 
at an annual rental of $1,000, ‘The question will be 
voted upon June 15. k 
BAY SHORE, N. Y. 
Works, according to 
CARTHAGE, N. Y. 
considering the advisability 
mated cost, $15,000, 
OHARLOTIR, N. Y.—D. R. Warner, ClkK., writes us 
that a survey is being made for putting in a sewer, but 
that no steps have been taken for water-works. 
CORNING, N. Y.— The council is discussing an appro 
priation of $100,000 for extending the works. 
COXSACKIB, N. It is stated that an election was 
held June 5 to vote on the question of putting in works, 
DAVENPORT, N. Y.-H. S. Wickham, Pres. Daven 
port Water Co.. writes us that works are to be built; 
contracts not vet awarded: supply from springs; popu- 
lution, OOO. 
EARLVILLE, N. ¥ 
to vote on the question of 
have been made. 
FORESTVILLE, N. Y.—W. H. Parsons, Secy., writes 
us that the investigation for a supply from springs for 
proposed works has been postponed until the dry sea- 
son; population, SOO, 
FORT PLAIN, N. Y.—It 
will purchase the works o1 
EPREDONLA, N. Y.—The question of a 


gallon reservoir is being discussed. 


Bids are 
reports. 
The village of West 
of putting in 


asked for constructing 


Carthage is 
works; esti- 


will be held June 9 
Which surveys 


An election 
works, for 


is reported that the village 
construct new works. 
75.000 O00- 


storage 


FULTON, N. Y.--W. P. Hillick, Clk., writes us that 
the Fulton Water Co. has been authorized to make 
certain extensions. The work will probably be done 
by the Company. 

GLENS FALLS. N. Y.—The village has sold $80,000 


of 4% water bonds for $82,427. 
LANCASTER, N. Y.—-Bids are 
works, as stated in our advertising 
Leininger, Village Clk. 
MONROE, N. Y.—Gilbert Carpenter writes us that the 
question of works is being agitated, and that an elec- 
tion will probably be held in six weeks. 


asked until July 1 for 
columns. John 


NEW HARTFORD, N. Y.—The water company has 
secured the right of way for works: suppty from 
springs: work on reservior will be commenced at once, 


PHNN YAN, N. ¥. asked until June 14 for 


Bids are 


constructing works (extension of time from June 6). 
W. N. Wise, Secy. Comrs, 
PORT JDRVIS. N. ¥ The Port Jervis Water Co, 


meeting June 5 to vote on in 


SLOW), 


held a ‘reasing its cap- 
ital stock 

ROOHNDSTER, N. Y¥.—! 
non tons of 36 to G6-in. pipe. as st ited , our 
tising columns. Thos. J. Neville, Clk. 

SYLVAN BEACH, N. Y.—J. S. Cleveland, Palmyra. 
nnd others, have contracted to put in works to be com 
meted by July 4: supply from springs. 

TROY. N. Y.—-Spee‘fications have been 
two new 175-HP. boilers. for which it ¢s 
bids will received, 

CAMDEN, N. J.—M. J. 


are asked until June 15 for 
! adve) 





prepare 1 for 
stated that 
soon be 


Fanning. Minneapolis, has re 


ported in favor of a supply from the Delaware River 
and the building of a settling basin at Fisher's Point, 
ind a new pumping station. 

BGG HARBOR, N. J.—V. P. Hofmann, Cy. Cik., 
writes us that an election will probably be held to vote 


on the question of w ks: population, 1,500, 
FRBEBHOLD, N. J.—N. J. © 
that the 


writes us 


mover, Hngr., 
rb; wheel and 


for the “pr yposed 





contract 





power pump has been awarded to T. C. Ateott & Son, 
Mount Holly, at $1,424 for an Aleott wheel and a 


Deane pump 
MILLVILLE, N 
us that the committee 
purchasing the works. 
NEWTON, N. J.—An election 
vote on the question of 
ORANGE, N. J.—The committee has been authorized 


J.—L. H. Hogate, Cy. Recdr., writes 
is investigating the question of 





be held June 26 to 
of works. 


will 
town ownership 


to ask for bids for 300 tons of 3 to 6-in. pipe. 


June 7, 18904. 


PEMBERTON, N. J.—It is stated that a company 


is 


being organ:zed to put in works. 
BLOOMSBURG, PA.—The Bloomsburg Water Co. ta 


considering the question of increasing its capital stock 
form $90,000 to $180,000, 

CONFLUENCE, PA. 
being made to secure works. 

_ BDDYSTONE, PA.—The question of works is being 
investigated. Address Sam‘! Chandley. 

GREAT BEND, PA.—W. 'T. Estabrook, Secy., writes 
us that 6 and 4-in. mains are now being laid: gravity 
supply from a lake 2144 miles distant. : 

MEADVILLE, PA.—The council is taking steps to s: 
cure the construction of new works; estimated 
about $75,000, 

NORTHUMBERLAND, PA.—J. G. Diffenbach, Town 
Clerk, writes us that the Northumberland Water (Co. 
States that a plant will be put in this season; supply 
from springs 3% mites distant; population, 2.800, ' 

READING, PA.—The contract for the new 10,000,000 
gallon pumping engine has been awarded to Henry Rk 
Worthington, New York. Bids were published May 10 
I. ©. Fetter, Secy. Comrs. ‘ 

SOMERSET, PA. The contraet for 
awarded to Malone Bros., of Blair 
to reports. 

WERNBRSVILLE, PA.—It 
is) being organized to 
Mountain Springs. 

BRUNSWICK, MD.— The proposed issue of S40,000 in 
bonds for putting in works was defeated Muay 2S. 

PREDBRICK, MbD.--The aldermen 
aun issue of 835,000 of 30-year 4 
reservoir, 

SNOW HILL. MD.—We are informed that no action 
has yet been taken concerning the proposed works. 


Another effort is reported as 


COs 


works 
county, 


has been 
according 


is stated that a 


COTA PMATES 
supply 


secure a from South 


have authorized 
bonds for the new 


BIG STONE GAP, VA.—The Glamorgan Co., of 
Lynchburg, is reported to have purchased the works 


for $17,500. 

GRAFTON, W. VA.--Wilkins & Davison, 
Pa., have been engaged as engineers of the 
works; estimated cost, about $50,000 

MOUNDSVILLE, W. VA.—The franchise recently 
granted has been secured by Col. Ben Wilson, who has 
contracted to begin the coustruction of works within 
60 days, according to reports; supply from. artesian 
wells. 

RONCEVERTE, W. 
to 21, in favor of 
in at once, 

INTERLACHEN, FLA.—H. G. 
as interested in proposed works. 

QUINCY, FIA.—H. J. Davis writes us that the Quin 
ey Water Co, is planning to put in works to cost about 
$10,000; supply from artesian wells. 

STARKE, FLA.--W. N. Meacham writes us that a 
committee has been appointed to investigate the ques 
tion of works, which will probably be put in 

STEVENSON, ATJA.—Steps are 
en to secure a gravity supply. 

NEW ORLBANS, LA. 
Marine Hospital has been 
New Orleans, at 3 oS. 

THIBODBAUX, LA. 
ing to reports. 

HUMBOLDT, TENN.—J. C. Crewe, Mayor, writes us 
that Engineer Lancaster, of Jackson, Tenn., is pre 
paring plans and specifications for works, after which 
the contract for everything except the stand-pipe will 
be let to the lowest bidder. 

NEWPORT, TENN.—It is reported that a supply wil 
be secured for fire protection. 

DANVILLE, KY.—E. W. Smith. Rest. Engr., writes 
us that the city has sold the $70,000 of water-works 
bonds to the Kansas City Trust Co., at a premium of 
14%. 
SHELBYVILLE, KY.-—L. 
ville Water & Light Co., 
of the contract with the 
after which contracts will 
constructing works. 

ALLIANCE, O.—Press reports state that the Penn 
syivania Co. is arranging to put in private works. The 
company now pays $2,500 a year for its supply in 
city. 

ASHLAND, O. W. S. Coon, Toledo. O., has reported 
that works, including %) fire hydrants, 9 miles of mains, 
two pumping engines, stand-pipe. ete., cau be put 
for S3S,000, 

ATTICA, O. 
investigated. 

BELLEVUE, 0.—-W. H. Derrick, Cy. Clk., writes us 
that the city is receiving bids for a new stand-pipe and 
extensions, for which $12.000 in bonds have been issued, 

DAYTON, O.-—-Bids are 
service pipes. CG. A. 

GALLIPOLIS, O. 


constructing works: 


Pittsbury, 
proposed 


election resulted, 157 
Will probably be pout 


VA. 


works, 


The 
which 


Hastings is reported 


Soon. 


reported as being tak 


for works at the 
Manion & Co., 


The contract 
awarded to 









There is talk of works, accord 





Channing, Pres., Shelby 
writes us that the valicity 
city is now being tested, 


probably be awarded for 


this 


The question of works continues to be 


asked until June 1S for laying 
Herbig, Cy. Comptroller. 

asked until June 15 fo 
from Ohio River; estimat 


Beads are 
supply 


ed cost, $85,000, Des. Engr... Samuel M. Gray, Provi 
denee, R. I. 
LOUISVILLE, O.--The question of works will tt 


voted upon June 21. 
MADISONVILLE, 0. 


Bids are asked until June 25 for 


the purchase of $10,000 of 5% e'eetrie light and watet 
works bonds. Bennett Carter, Village Clk. 
NAPOLEON, 0.--A contract for works will probab!] 


be awarded next month. Engr., J. B. Strawn, Salem, 0 


PIEDMONT, O.—We are informed that works ar 
about completed: population, 200, 
SANDUSKY, ©.—Bids are asked until June 15. for 


about 40,000 ft. of 12 to 4-in. pipe. 
valves, and 60 hydrants, as stated in 
columns. Chas. A, Judson, Supt. 

ST. BERNARD, O.--Bids are asked until July 7 fer 


125 6 and S-'n. 
our advertising 


and 


constructing works, as stated in our advertising col 
umns. Engr... Geo. Hornung. Cincinnati. Herman 
J. Witte, Pres. Trustees. 


AURORA, IND.--The city clerk writes us that the 
question of works will probably be settled by the 
council within a few days. 


BORDEN, 
the proposed 


IND.—Dr. J. M. 
works will 


Wheate 
include a 


that 
about 


writes us 
reservoir, 





June 
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O00 ft. of 4-in. main and 7 or 8 fire hydrants. Prof MONTICBLLO, ARK.—Th l pr hinks t t r , : 

~ I q y : . Ao, ARK The loeal press thinks the e‘ty TMM ft of 2 te) it rin 
\W. W. Borden has offered to take half the stock if should have works and an electric ight plant. Cy. Clk i ° - 
ome is organized. Engr., W. N. Morrill, New DALLAS, TEX.—-The committee on building a dam on NORRISTOWN PA { committee i rat 
arene -_ hn the Elm Fork of Trinity River has reported against the the question of a system. M. D. Patterso1 hn 
DUNKIRK, IND. The council is reported to have proposed dam and in favor of a dam at the present E Me , . . eae Viitag 


ted for works. pumping station and that bids be asked for plans, ete., py 1 ‘Tp > rg 1 
HAGERSTOWN, IND.—J. M. Hartley, Town Clerk for a filtering plant. & _ AL ADELE A, FA. Bids are asked until Jut 
rites us that there is no prospect of works at pres FORT WORTH, TEX.—The committee has been au W Sache kois "Dir Wee 'P b oN a= ‘An aa — ~ 
nt thorized to investigate the question of increasing he atid et etna ee naeeiaal en DD . Benn - saat dunn 


HUNTINGTON, INI).—Bids are asked until June 28 supply, Address the mayor, for extending the Arat 





for lowering pumping machinery, ete., 10 ft.; also for HEMPSTEAD, TEX The Hempstead Water-Works > . ‘ > > 
esetting boilers, ete. Sam'l Buchanan, Clk. (Co. has been incorporated by A. C. Pompkins A. G 7 et reBl RG PA , 4 has 
ee ; . é s fo is do iS-in. ] S ers 
KNIGHTSTOWN, IND.—The council has sold $20,000 Lipscomb and B. Schwartz: eapital stock, $20,000 : cienade: Tras. Reema cl | 


if water bonds for $21,756. KARNES CITY, TEX.—It is stated that materials HENDERSON, KY._J 


NORTH MANCHESTER, IND.-The works have — ve been purchased for works writes us Waring. Chapman & F 
heen completed by W. 8S. Coon & Sons, Toledo, © MARBLE FALLS, TEX.—It is stated that works wi completed the survey for a complete 





d have been tested and accepted About tive miles be put in at onee. AKRON oO Rid } -* c. . ‘ 
if pipe were laid; pressure, 150 Ibs. per sq. in. SAN ANTONTO, TEX.—Under the new contract thy structiy er St vers os aan atatet ts I ge : "\ i n. 4 
CHESANING, MICH.—G. L. Chapman writes us 9 water company is to lay 24,000 ff. of extensions eac! ( cra oe 
it the council wus expected to take action on issu year, according to press reports. PRIDGEPORT. O.— ids ae oa. 4 
bonds for works at its meeting June 6. MANITOU. COLO.—The citv has sold $14.000 of the pe advaiae!: Ae GMCTUR Ae MAE oceans Rena W 


GRAND BLANC, MICH.—John H. Cartwright writes water bonds Howe ( 
s that no steps have yet been taken for works. TOMAH, WASH.—A_ commit ; thy ie 
LAKE ANN, MICH.--Bids are being received for a question of works. F. J. Skinner, Cy. Clk administratio ntil June 14 for const ‘ 
uction pump, reservoir, 2,200 ft. of 4-in. pipe, 1,400 ft OAKLANI: CAT rl Oakland Water Co. has cor in one street. and il June 28 for sewers fi, 
if G-in. pipe and 6 hydrants; water supply from wells; tracted with the Edward P. Allis Co., Milwaukee, for streets , 





estimated cost of works, 83,500. C. HL. Thomas. 15.000,000-c4allon pumping plant. DAYTON, O Bids e aske until June 11 ; IS 
McBAIN, MICH The citizens have voted, 77 to 3, SA FRANCISCO, CAL.—J. W. S. Patterson. Deputy f constructing house sewer connections. ¢ 4 Hu 
issue $4,500 in bonds for works. Clk. Bad... writes us that tl question of a supply f biv, ¢ Comptr oll Che « ceil ] loopet } 
CHICAGO, ILL.—Bids are asked until June 13 for tI Is CITY nd county has been po med until July 24 wes for sewers | oO ats cts 

iving mains in 27 streets. H. J. Jones, Comr. Pub. I hids received May 22) were follows 4. W HAMILTON, ©. Rids are asked um J 

Wks Vo Sehimidt DOOM ons dai fron Latke " , es f Seu cen - ; 4 | | M 

Taho S13 \ . x lsin. 24 ralloy . ~ ee ee ere ae. S 
DOWNER'S GROVE, ILL.—-Bids for a brick pump rn OO.000; E. K. Alsip, 39.000,000 gations Maken, Cy. Cl rhe il has . 
i tails pable of being inereased » TOOL 000 oallons Hane far « al ‘ es ae 


gy station, pumping engines, boilers, ete., for the from North Forl fo oAY : I 7 - " 
i : tH ‘ co aL } 
vy works will be awarded June 11, as noted in our HD ral S11.S75.000 100 OD $12.716.5 SANDUSKY, © The co ‘ Lis rected as 
ertising columns last week. ¢ \I m skead ‘ OLS f 


Shields, 1,608, Title and Trust B ago. Guy Harris. right, title and interest in the River Tuolum Meigs St. A. W. Miller, Cy. ¢ 


de. 
tive is follows—230 


t ner S - aed «rep ‘ 
ilt. BE mbes W. yeh CHO) OMe STOO tb cM OM S14 00) OOD Csi 











LL. Bush, Chn from Grand Canon to its outlet in the bay. S200.000 DETROIT, MICH.—It is reported tl Ww. P. 1 cli 
DUQUOIN, ILL The council is reported as Arthy Young. Pres. El Dorado Wate & Ih » Crave i } Wane ve ‘ est } lers fi sy 
ing the purchase of land two miles from the v we Mining Co.. S5.000.000 callons per da SOW OOO: ML ¢ CARD sew - ow r 
s a site for works Psa) *" Gross Valley. source of supply elting snows DOW AGT AS MITecHT i \ ( ‘ < 

i ; ? his prpre ‘ rds nisair ” \ ‘ 4 4 7 
MOLINE, ILL fhe council has voted to issue bonds es a eS N = . , Me . <3, 000.000 » 40.000. 000) tl 2 
for extensions but we are informed that the work has W " agi = “in ed a Bg ‘ i elevath ns SS Cw) Owe) ¢ 
been definitely decided upon. TT. D. Wheelock Me Cor ees a Wet ; ‘e ee sou AS, PLU.CAAD AMD GREEN BAY. MICH.—Bids 7 
I ‘ - = iter ” ris yererl] } COnrtwes iT ‘ Vi . 


Ch. Engr. aaeay 1 1 t t 
il apl t Stock OF NTL COMO OD, ° phy 


WHEATON, ILL.--W. 8S. Shields, Tithe and Trust si , : , a Ee ler, ( Ch 
idg Chicago, has been engaged as consulting eng YARMOUTH N * The contra for construetil 
the proposed ‘ir has been awarded to Surrett« 


eer for the new works. & Co.. at $14.481 . ting ; 12 ok hee 


DODGEVILLE, WIS.—Plans and specifications are BROCKVILLE. ONT.—R. J. Saunders. Ener. writ two stre¢ 
































eing prepared by Mr. Hackett, of Fairbanks, Morse ae ‘ a a 7 Ws S. CHICAGO. ILL cidls S | J f 
& Co. J. C. Meuer. Cy. Clk. is l ae ne ) 1 LOO Oe OD eit atone G tigate ne eee 
EDGERTON, WIS. Bids are asked for a franchise aurreent ay oO ie ] Wks 
Works ting of offs Milles of nals, ov fy } : , . REEPOR’ IL] | = ' 
drants, ete. Henry Johnson, Cy, Clk Fe : eCsSulO a INS rN IMM - wting > (MM) 
KENOSHA, WIS Witt ( s ; ~ ‘ G H. 7 ( ‘ 
ToD incorporated by) i. Lewis Bai ART s . WELIS LAT TNOON WIS ‘ 
I) «. Llowd; capita VELASCO, TEX.—J. BR. Marmion is ; sit ¢ y y 
ALTA, IA. The citizens have voted to issue S500 ! ¥ to One o a mistaits. Nenadiiis. ons | i s ors | “ 
bonds for works | ‘ on 31 ; nd Ancictor sewag . . S40 OO) 
POON, TA.—The construction of works is) expected IRRDGATION apenas : : ath 7 
» be commenced at once, bonds having been vote . ~ vy 2 s ‘ 
JEFFERSON, TA. 8. C. Lee, of the committee o RAPID CITY, S. DAK. The Trak \V I’ ° ‘ 
! Writes us that the U. S. Wind Engine & P ) Co. Is x surveys 1 f I f } ERSON CITY fev. J | ( I wl 
( via, Ill., is ring planus f ) - Z . . aE sts \ & s. K ‘ 
vned by the city ineluding LOW | , - - . cos Soo Oe ! “ o 
feel substructure two miles of pipe Ss: I ( ] \l “ } ara “ +“ $5. SDE 
ell cost S6.000: estimated cost of works, SZO,00 ‘ ittee to | e project of IONEPH Vor 4 
for construction will be received within af NEW COMPANIES San Sal ltive Irrigsti ‘ f “ 
we Ss Saba. Tey Sm MD | \ | , VV I It SOOM ‘ \\ ‘ ‘ ' 5 
DULUTH, MINN A court decisic has dechired Fl Paso: J. FP. Dickens, A ed Cal 1 on Ro MINERAI VELLS WX I i ' 
gainst the validity of the issue of Lhe SSO ! I) ‘ I tf tole SS 50H) I I . Ssilig f . 
nds authorized in January for const \ S y Ww. 8 DENVER, ¢ i) 
rks on the ground that | Sper ‘ SEWERS ey Delganr S 
egally held . s I We 147 
MINNBAPOLIS. MINN. 1 s. Lowry is reported f LUT LOW Vi rant \ Wiatlke Villasze ¢ f 2 7 
ve offered to donate 15 acres of | 1 at Co biplat es st tite Ih hsrgre - Voted » ix <S 0M) S318 512 : 
Heights, one mile from the city limits, for a reserve ! monds f sewers SANTA FE \ MEX 
1 fitering system. VERGENNES Vil J D> Ss ( es . - ‘ 
SANBORN, MUNN Phe coun s reported as ¢o per ft es noted 3 be . erage SVs 
-ileving the question of works st SEAPTLI WASH bie : 
CHERRYVALBE, KAN.—J. M. Courtney, Supt., W s VTIIOL, MASS Kh. Ve Wilse ( Cn I’ ‘ f ens Is S 
rrhere ie be recency mrprorat 1 ‘ \ . = s ! . ’ ’ reere ! " s.\ rLAMENTO?D ¢*s 
Wate or) That no extensions are prepesed fo is iles { ripe se ers extit oa) oars SO OD \ : 5 , » 
and that the works will be operated as heretofore engines be enuenged this week t e 1 “ SOM) WW “> & ; ; 
BHARTRAND, NEB Phe trustees are reported as MEDFIELD, MASS The ¢ ee lisectiss SAN FRANCISCO, CA Vins “y 
king of borrow. ng money for works 1@ peop Lay extendir ® SVSte ‘ \. il Ene a0 : . Pept 
: recently voted agunst issuing wa Is WOBURN. MASS.—J. H. 1] ‘ ( { S 
FULLERTON, NEB. -Bids are asked - t 1 hits | 3 MoM HANTSPOR Vy. & ) I 
for constructing Works estimated to cos le | | avn 7 ; : 
‘Wiswo Yonny, Ma: . ¥ . 
G. H. Elisw th: &. TH. 2 i. lay : CENTRAL FALLS. R I ltids re aakod ] WINNIPES VEAN . i 
PANDBHR, NEB. Bids are asked until June 16 f Of ; stractine 7.000 } e- Af thi a Re : ee 
constructing works, ineluding pumping  ensine atid ft f pipe sewers < stated 0 vertisi © and 1 ‘ 1 SO.000) sew 
ind-po pe. Engr... I. FE. Wakefield, Sioux City. In a wink bio &) te i : A 
Geo BF. Chittenden, Vilage Clk Bids are asked un ; oe STREETS 
‘ 3 as e S16 » r ¢ te EAST HARTFORD, CONN Phe s 
Oe Se Se ere. ay ee ee ee ee vheun “ya REVERE, MASS. —1 : 
WILBPR, NEB. The citizens have voted to issue AUBURN, N.Y Ss discussing : 1 \\ SD) res 
$17,000 in bonds for works. s f sews 8 streets Bos \ ss W. ¢ Hi 
CENTREVILLE, S. DAK.--Bids at isked until July BATAVIA, N. } a OW I Cs f this ‘ Los 
» for constru vs works Ener. \ A. Richardso “ st = ( sult ne | Rock porRy VP ASS . 
Lincoln, Neb. Kuiehling, Rochest “1 300 > 
FLANDRBDBAU, S. DAK.—It is stated that S1LO.000 ha FAR ROCKAWAY N. ¥ | onstru s \ ( 
cen raised fo Vorks for which p is will b pore SVs s ellis ‘ t Pr MiEPoOR CONN \ 
mired at once. GLENS FALLS. N \ \ ma ns : ] 
CAPH GIRARDEAU, MoO.—The \ aus eugaiged 5 vote « I) iWinting Sva.aeo 4 , 
Isaac AL Smith, S Louis, as consulting engineer tf vste . aM) 
proposed works. It is stated that the contract 4 BOUND BROOK, N. J.—A meeting 1 si | a hata 
mstructing the works has been awarded to the Gannon my nation hi Sona Saas iM. oH HARTFORD. CON 
umbing Co * Rasnnen. tines : ; : estis 4 , eg Ho] 
ST. LOUIS, MO.—The foilowing bids were received BRIDGETON, N. J.—-Th esti f pe 2 Pox c 
” the proposed work at high-service station No. ak sil alae ie RR tee . BROOKLYN N \ ‘ < 
Baden: W. SS. Carter & Co., SIS5.061 H. Rueck'neg s riba t s e agi ; 
& Co., $145,575: Penny, MeCabe & Meyers, S136.01S ALLEGIENY 1.4 Phe Col ttee s rr t sé ‘ | | 
Wh Benn and John Dean, S111.566: Y J Prosse ended th sewers be constructed in tive stre < San ‘ f Sy ey 
S124130; Thompson & Gray, $107,470; _ Gilliek Bros ALTOONA, PA.—Rids are asked June 9 
SVTO.07T7: G I. Nellis & Co,, S120,SS5; August and p at \ eects bees at ; . a \y ; es . : , 
Wiliam Heman, $121,490; James Blick Maso and Orne ( a > V Pri ACN ‘. 2 
Construction Co., S617: Abbot-Gambe (ons ‘ licens . ; 
ion Co,, $142,509:  HiE-O'Meara Construe ( ERIB, PAK The coune s ssi ’ : ‘ \. Ss s 
S125.650: MeCully Stone Mason Co., S127,567; °F tion of a main sewer in 24 St.; estil ‘ is NEAGARA FALLS, N.Y I 
Bambrick Construction Co,, $120,507 James Stewa p20), UUU “ i f M S 
& Co., $158,112; KR. S. Colnon, $148,725; ‘IT. H, O'N MEADVILLE, PA. Bids are asked until June 13 f ey 
$160,050; Claus Vieths, $160,450, constructing 3.700 ft. of 34 to Bo-i lb © sewer an SCHENECTADY, N.Y 3 ‘ ‘ ] 
e 


. 





[S-2 ENGINEERING 


NEWS. 


WM) 1 vi gral L. B. Sebring paving of five Streets, at an estimated cost of about 
S40,.000, 








\ Ir} ! is discussing 1 URBANA, ILL.—Bids ar isked until June 11 for 
1 streets with asphalt « grad-ng and paving Main St. with brick. C. B. Holmes, 
Cy. Clk The committee the cost of payv- 
1 \ ae £ Qree streets at abou 
¢ } 1 j ) WILMETTE ILL Abou S27.000 will be expended 
ro street improvements. Engrs., Alexander, Hill & 
: are we aeead Enricht. Chicage 
. Y s \ ick MILWAUKEE VIS.—Bids are asked until June 14 
. ‘ : f ; 5 for th purchase of $100,000 of 5 street improve- 
a # or nent bonds. W. J. Fiebrantz, Cy. Comptroller. 
The board of public works has recommended the pav- 
' { ong P nittee has ing of 13 streets with cedar blocks, granite or lime 
: is] » ce i stone fhe council has decided to pave a portion of 
©-5 » er Grand Av With asphalt. 


a RACINE. WIS.—The council has decided to 


pave 
South and North Main Sts. with cedar blocks. 


4 ( 1 ~ ] » Wks : ‘ : 
e iii WAUKESHA, WIS The question of paving the 
MeCire “3 Rosser, Brad reets is reported as being agitated. 
ao ; 7 ; ARGENTINE, KAN.—The council is considering 
s , 4] 2] pat 7.500 plans for paving six streets, for which $100,000 will 


ippropriated. 


PA 4 ae oe ee ee SEDALIA, MOT! 


Clk e Streets with macadat 


e city is discussing the paving of 


Maj. Wm. Beck is inter- 





SPORT, PA.—B , — L until June 21 ST. LOUILS, MO.-—Bids are asked by the board of 
} | yenhny rbou S.S40 su uae aavare enta 12 : sare ay in é ing art 
ine Wo] ” eee men intil June 22 fo nproving parts 
: ss HOUSTON, TEX.—The council is discussing the 
. s sold $70,000 in paving of 11 streets 
eee - TORONTO, ONT.-—-E. H. Keating, Cy. Engr., has 
SW K. MD Phe ety has vote : te aaY ag ecomnmended the paving of two streets with asphalt; 


estimated cost, $25,850, 


ELECTRIC LIGHT AND POWER 








Bsue 92,000 OF par MERIDEN, CONN.—The citizens are reported t 
, e have voted to take i Inediate action to establish a 
RES, FLA.—1 p Vas ed to issue bonds nicipal electric light plant 
mw) ) ! KINGSTON, N. Y. The council has been discussing 
GOMERY, ALA.-—Bids are asked until June 18 plans for putting in an electric light plant 
1) s th } R. H. Sommers NEWTON, N. J.—The contract for the erection of a 
: : lilding for an electric light plaut has been awarded 
WMLEANS LA.—The « ‘ 1 if » Peter K. Van Scoten. 
f h fo a Yr severa = . “ . 7 ‘ ‘ . 
, PINE GROVE, PA.—The Electric Light, Heat & 
; eravel ; 
“ - ; Power Co. has bet organized and will apply for a 
= LT KY I s sked by yard of charter, according to reports 
lune 15 2 iets ‘ ae , 7 
J f oe \ WARREN, PA The plants of the Warren Gus 
. ut Light Co. and Electric Lig Co. were destroyed by 
IN. ©), -—a5 e asked Ju MN ore lire May 27; loss, 86,000, The plants will be rebuilt at 
x | ( W I cy. % once, 
AND. « t S with HOPKINSVILLE, KY Bids anre asked until July 
s for oo are lights for s lighting. H. W. Tibbs, 
) HILL, O.-Bils ked 1 Juve 11 for Cy. Clk. 
\ W. H. Brie Ir., Cy. | PADUCAH, KY.- Bids are asked until June 25 for a 
VERDING TON ». —] oe) 1 ens franchise for an electric light plant D. A. Yeiser, 
NATIT O- Bds a ysked } board of CARDINGTON, ©.—-It is reported that this place has 
nou J 1S for gradi Divine voted to put in an electric light plant 
Ww Se ee ae HAMILTON, 0.—This city voted June 2 to issue 
- 1 Pre | rs Mu : SOO00 of additional electric light bonds 
ry rBre 1 OnE S15. 765 NAPOLEON, O l council has pussed i 
’ ~ J MiebD Va e for the ¢ struction of an electric igh pl 
1 S14 1S We « oi5. 43. ©. KK. Reynolds, ¢ y. Clk 


ST. BERNARD, © Bids are sked until Juty 7 for 








606, mr. } _ $ £.007 7 aa hye e inetallation of au io plant, as stated in 
$ 24 HH ‘ vain, 3,00 r advertising ¢ i s. Eng Geo. II Mung, Ci 
On. Oo Pid 1 1 July 2 r pay hati 
a y ( ; : BAI ANE, MICH hit tizenps are discussing the 
4 Te ( mmptro : ' t ’ ect t 1 t 
stlon of an ele 1 lel pliant. 
1 1 ' | ” fo 
mwoop, Oo re KALAMAZOO, MICH.—Bids are asked for con 
{ or str , : 2 
ws youu icipa electric ight plan according to 
\W 
KA ae ae < DANVILLE, ILI It is reported that the Danville 
a 1 A Ae Cy 7 is cea Light & St. Ry. Co., will spend $10,000 
JZ) * engine and boilers. 
Drs a) > | | J i; se 2 : lil 
és Ar, S 2 4 W \i ( ( DURAND WIs I J ( ) Writes s that one 
o ' } cis) Lol i terial o1 ! achinery have vet been 
ee nen Mie ety ‘) irded for the ¢ i ight plant, for which he has 
; , a . ! nel - pos 1 to do both are and i 
7 lescel rhiing id thie onstruction of the build 
ne. ] Ss ted idy Ss ae a Pe : ; 
\ | S CAPE GIRARDEAT MO Isaae A. Smith, St. Louis 
| s been appointed msulting engineer of the electric 
\ ’ I | I t Pay ( I i , x 
t } f S5009 i 3 
1 SURINGEIBLD, MO Bids have en received for au 
| IL] \ ( rs : j e ) hye i e is vrted as in 
! hy ( ; f i i i vl pl estimated cost about 
, I 150 SESS AMM) 
" i Pa 1 WAYNE, NIKXB.—It is reported tha franchise for au 
; ectric light plant will soo ye granted 
. BATESVILLE, ARK.—A company is to be ganized 
1 » 10.864 5 DATS ] ‘ UJ H 
Bid { ; Af > ) “+3 a mt in an electrie Light plant. J. S. Hanford is intet 
| t | ? a » ws CSUt ‘ 
I “ PORONTO, CAN E. H. Keating, Cy. Engr., has re- 
. | , ded the constructior f nicly J t . 
‘A 5 vered ' ed cos fap ’ oF 
NEW COMPANTES Inland 
] STOO OK) Carl Pehrs om 
x GR4 Pav Union We ie ©o., 4 
\4 i yO W B \ J. E. Ensig 
MI Ane Hicks ort W » Eve 
: $227 I S100 Suburban Electric Light & Power Co., 
fysg 0 Little Rock, Ark.; $50,000; Pres., G. B. Rose: Sec 
S 772 1 Treas., J. H. Healy. Bin c Eect rans 
: “4G tuission Co., Platnfield, N. J... Willard M. Miner, Plain 
; 141 W. H. 1 nd W S. Eck New York, 
; \ \ Independ | t} Co Chicag Hho: i 
' of capital stock from 825.000 to S75,000. co 
) ( 3 KD , Ene'ne Co ( ivag 3.2 S LOO OOO: 
\ ( s. A. Jacks Urinh Copp, R Doy'e Sweet 
: . | \If ( G 1 Rapids, M S$ 100,000, 
MISCELLANEOUS CONTRACTS AND SUPPLIES 
CHEMICAI ENGINE.—Wakondia, 8S Dak.—A \ 
78 I l Clerk, wishes information regarding 
1K ( 6 ao . I 
6.266 DREDGING AND FILLING Bosto Mass.—Bids are 
1.165 2 vy the 1] bor « SS at 1!) 
. | ; : \ { u “ IPO) ~ 1 for d cing s | 
S ORG s vds. wit advertising ce 
J } SURWAY.—Boston. Mass.—Bids are asked until June 
Ener 9 for the constructio he Franklin St. subway 


led t \ Jackson, Cy. Engt 


June 7, 1894, 


DISINFECTING PLANTS.—Fernandina, }'a.—hia 
are asked until Juve 15 for the construction of a by 
lust crib and necessary buildings for a lisinfecting sta 
tion. Dr. J. L. Horsey, Asst. State Health Ofticer. 

Brooklyn, N. Y.—Bids are asked until June 11 fo) the 
rection of a disinfecting plant at the Kingston Ay: 
hospital. Dr. L. Taylor Emery, Comr. of Jlea}in. 
RAILWAY TRACK SCALE.—Cleveland, O.—Bids apy, 
asked until June 13 for furnishing a standard gage pa 
Way track scale of 60 tons capacity; platform 36 f 
long. J. H. Farley, Dir. Pub. Wks. 

CANAL COMPANY.—Fremont, Neb.—The Fremon;: 
Canal & Water Power Co. has been incorporated Dy 
Wilson Reynolds, Robt. Bridge, L. P. Larson and ot} 
ers, to construct a canal for water power and irrigs 
tloh purposes; capi il stock, $1,500,000. It is proposed 
electricity for. manufacturing and othe; 


8s 


e 


To venerate 
purposes. 

BONDS.—Chicago, Ill.—Bids are asked until June 20 
for the purchase of $1,786,000 of 20-year 4% gold bonds 
neluding S785.000 seweruge bonds and S346.000) rive 
improvement bouds. Win, K. Ackerman, Cy. Comp 
troller. 

GARBAGE REMOVAL AND PURCHASE.—Balti 
more, Md.—Bids are asked by the street cleaning di: 
partment until June 13 for the removal of garbage and 
purchase of street dirt and ashes for one or more years 

BARRACKS.—Fort Wayne. Mich.—Bids are asked 
until June 18 for constructing two double barracks 
Capt. Geo. Ruhlen, Asst. Q. M., U. S. A. 

COURT HOUSE.— Washington, D. C.—Bids are asked 
until June 27 for the superstructure of a U. 8. 
house and post office building at Mankato, 
Jeremiah O’ Rourke, Superv. Arch. 

ARMORY.—Cleveland, O.—YBids are asked bv ¢] 
county commissioners until June 26 for an armory for 
the Sth Regiment. ; 

LIBRARY BUILDING.—East St. Louis, Ill.—WRids 
ire asked until June 11 for the erection of a $40,000 
library building. F. F. Parry, Seey. 

SCHOOL BUILDING.—Richmond, Ind.—Bids are 
asked until June 9 for the erection of a $85,000 
building. Areh., W s Kaufman. Daniel 
Pres. Bad, 

PLANS FOR A HOTEL.—Richmond, Ind.Compet 
tive plans are asked until June 9 fo 
John M. Lontz, Seeyv., Commercial ¢ 

RIPRAP.—Memphis, Ten Bids are asked fo 
1.000 cu. yds. of riprap rock to be delivered on barges 
r at Plum Point Reach, Ark. J. S. MeTight & ¢ 
G West Court St 

DREDGING.—New York, N. ¥ 
the department of docks until 
2,500 ecu. yds. in the North 


cu. yds. of mud dredging 





eoul 


Minn 


schoo 


Surface 


a S7TO,000 hots 


} 
ub 
1 








Bids 
21 for dredging 
l . LOO OO 


are usked by 





River; also for 


CITY HALL.—Lansing, Mich An election was he 
June 5 to vote on building a $75,000 city hall 

DITCH Washington, Ind.—Bids are asked unti 
June 30 for constructing a drainage ditch. Edward 


(. Eaith, Drainage Comr. 

DAM.—Helena, Mor The House has passed a bil 
nuthorizing the Construction of a dam across the Mis 
souri River near } 
projected for several | 
to have been already spent on the project. Wim. Muth 









The work has hee 





SZ5D.0U0 is said 


is interested. 
FIRE HOSE.-—Nev 


collnission 


York, N. Bids are asked 
the fire s until June 2O for fire hose, 


follows: Zlo-in., Eureka brand, 10,000 ft.; 2la-in., M 
tese brand, 12,000 ft.5 o%y-in. 





1.000 ft.; 4-in., TOO tf 
ELEVATOR.—Washington, DD. ¢ Bids ar isk lu 
June 22 for an electric issenger eevator Lo 
| S. court house and pos joe botgaddditage, at ot. 
Neb., as stated in our advertis.ng colulis J ili 
©’ Rourke, Supervising Arch 
STONEWORK.—Newport, R. L.—Bids are asked until 
Julv 17 for stonew it Stoning.on b kWa s 





stated in our 1dvertising Co.u lis. Cap .wW H. box , 








i mms es 
METAL WORK.—New Orleans, La.—Bids are ask 
until Juiy 8 for the metal work required for increts.ng 
the it ht of the tower at Key West, F.a. Maj. Jas 
B. Qui U. BS. A. 
PARK LMPROVEMENTS.—Provilence, BR. L—Bid 
ire asked until June ) for excavating 200,000 cu. Yas. + 


mud from Cunliff’s Pond, building 60.000 sq. yds. 1 
eadam road, ete., in Roger Wiliams Park. R. H. Det 
ng, Chh. Comrs. 

CONDENSED LIST OF 
WITH DATE OF 


CONTRACTS VENDING 
OPENING BIDS. 





sids to be See Eng 
opened, Work. Place News 
June S.Sewers, sro ee Mity 
June S.Granite pay mM. a May «ol 
June 8&.Bridges, Phil . Pa June 7 
June 8.Sewers, Philadelphia, Pa........ ~oo+ sulle A 
June 8&.Water-works system, Dany IKK May 24 
Advertised, Sng. News, May 8 to 24 





June %.Water-w'k and sewers, Helena, Mont. May 21 
June 9.Water-works bonds, Pender, Neb......Muay =i 


11.Ft. Harrison, U.S.A., Helena, Mont....May 1% 
ine 11. Paving. Gloversville, N. ¥ : 
Advertised, Eng. News, May 24 and ol. 
‘Grading. Bond Hill, GO. 20. ....265.000., Bay 2a 
1.Cobblestone paving, Brooklyn, N. Y..May 56 
1.Paving, New York, N. Y rer. ae 
1.Maeadamizing, Montclair, N. J ssa a oO 
1.Pipe. wells, ete., Fremont, Neb.... . May 
1.Water supply ( vear). Houston, Te .May 
1 ‘ 
1 
1 
1 
1 


June 9.Sewers, Sandusky, O...... oo o MAS 
June 9.Sewers, Altoona, Pa...... Ju i. 
June 9.Sewers, Central Falls, R. I du ‘ 
Advert sed, Io Me News \M 1 

Tune 9.Subway, Boston, Mass... ..... ee ee ee eens June ¢ 
Jun 0. Road, Rockport, Mass ewe ; Jun i 
June %.Park improvements, Providence, R. [..Jur i 
June 9%.School buiiding, Richmond, Ind.........dune 4 
June 9.Plans for hotel, Riehmond, Ind....... June 
June 9.Water bonds, ender, Neb.... June 4 
J 

J 








lighting, Houston, Tex .. May 
Sewer house con's, Day on ez. June 
Dis'nfecting plant, Brookiyvn, N.Y. June 
, East St. Louis, | ; 
Brick paving, Urbana, It : Ju 
e11.Pmpg station, ete.. Downer’s Grove, I 
tised En News, Mav 3l 


Street 








Library bl 














‘ 
June ¢, 


»11.Paving 


11.Street i 


1s Asphlal 
e 12.Street 
e 12. Street 
e 12. Water- 


Advertise 
12. Blectri 


Advert tisec 











139-41. 


ind grading, 
mprovements, 
I pavilig, me 


improvements 
improvem'ts « 


works 
l, Eng. News, 
¢ light plant 
1, Eng. News, 








12. Bridge, Gettysburg 
e 12.Grading, ete., Rever 
e 12 ek Way 

, Se he 













News, 











si steni, 


, ii 








rark, N. J 
Bon 


Clie 


Hill, O.. 
Mr, tee. aac 
Cincinnati, O... 
), St. Louis, Mo 
Brunswick, Mo 
May 24. 
mswick, 
May 24 

Pa 


Mo 


idy, 
blawkiusville, 


May to June 7 





a araraid June 
. June 


Mity 


.May 
- May 
-May 





e 13. Sewers, hi Gs -May 
e13.Fireboat, Cleveland, O......... May 
13. Sewers 1 iets .June 
>. Gar Ma June 
13. Ry. u 
B P June 
3. Pip igo, I . June 
‘ >. Sew . dune 
>. Brid “a June 
14.\ k, Conn May 
Advert and 24 
14. Sey ran al.. -Ma 
14.Sewers, Cin Wet eck 5 sw as uu’ area es Orel June 
14.Street imp'v’ mds, M'lwaukee, Wis. .Jun 
14.Raiway (5.9 miles), Helena, Mo Jun 
» 14. Water-w \ ' n 
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> tie at 
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> 2 > Sse 
= * a oe 
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ihe 2g al vg HW) SOLO SHOLOO 
Vil Linn ~ —> (i “40 
( ete, GOO ¢ yds Lia > D0) 
Miss ry, £20 ded + 6.00 
¢ and steps, 290 110 9 15 1.50 
) ry waste fill’ g,55 cu.vds 1.75 1.00 0 
lress 140 \ 1.25 1 
el eSS © 0 “ l ) 1.1) 0 
in “iKd Se is ) 1) 30 
( } e wend ye) TO 1 


Lt 1 





Mm) 





7 
7 
lw 
24 
24 
at 


mIslel-I 


slel-1 


‘ 
‘ 
‘ 
‘ 





INGINEER RING 
























































































NEWS. 




















ouly 3. Pipe, Victoria: Bi Os. cc accccss .M 24 
July 3.Metal work at Key West, Fla...... June 7 
Advertised, Eng. News, June 7 to 28. 
Inly 3.Electric lighting, Hopkinsville, Ky June 7 
July 3.Sewer bonds, Hamilton, O.. June T 
July 7.Water-works, St. Bernard, O June 7 
Advertised, Eng. News, June 7 to 21 
Juiy 7.Elect ight plant, St. Bernard, O Jur 7 
Advertised, Ex News, June 7 to 21 
Iny 9. Bridg UE Ty. ee June 7 
July 10. Bridge, Cathlamet. Wash... M 
July 17.Stone work, Newport, R. I............. June 7 
Advertised, Eng. News, June 7 to 28. 
No date. W.-w. franchise, Ft. William. Ont Ma 
= -Sewer plans, Dowagiac, Mich Ma 1 
.-Pipelaying (8 miles), Foxboro, Mass Ju 7 
. Water-works franchise, Edgerton, Wis.June 7 
-Brick paving, Philipsburg, Pa June 7 
-Riprap rock, Memphis, Tenn I 7 
CONTRACT PRICES. 

BRIDGHE.—East Wheatland, IllL.—Bids were received 
May 16 for the masonry and superstructur fa lt 
ft. span steel highway bridge, with a rondwa 
Ener., O. R. Rauchfuss, Joliet oS Diddle t 
the masonry were all residents of Jol 1] ined 
prices given per cubic yard include all exeavat 
cotferdams, ete. They were as follows 
Valentine Werner Riley & Met S64 
m ©. Morrison is... Campbell & Dennis 8.70 
Gc J Smith.. A Wenberg 
Alexander & Robinson 6.95 ed mtract) 6.00 
The bids for the su ict wert Ss 

Wheaton, ¢ Sed, a 

Bridge Co ( hic ivo i eee . out 
oseph Bridge Co., St. Joseph, Mo et 
ette Bridge Co Lafayette, Ind 3u 

Ilwaukee Bridge ¢ Milwauke Wis 2 
t. «|. Morrison, Joli lil (awa d cont 12 
Ch vo Bridge & Iron Co., Chicago, Il 5, 142 
Ye gstown Bridge Co., Your wh, O ) 
King Bridge Co., Cleveland, O.. , 
Massillon Bridge C« Massillon, O ; 2i0 

WATER-WORKS.—Dolgeville, N.Y WwW. HH. 2 
Secv. Comrs., writes us that bids were recei iM 2 
from 29 bidders fo ! proposed gravil sys 
Wi r worl ‘ent dvertised, ‘ > i c's 
I ials is 20 to 4-in. pip DOD 

Tt T int nes }1) 00M) = tb 
Dp s ST 
I t ~ t ~ Zé ‘ 
25, $9: 4 
es 2 
+ 212 1 
| 
a, IS I " 

\ $22 f a pper strai 1 S10 i 
3 i | bids f e work \ s 
Bros $52,124; I Bros. Cons ( $ 
Oso I I’ ic W 3 ( $59,260: G B 
SO5.072 Phe is fo : s sery 
ge Re r, bog N. ¥ 
fa = = = 
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I Si.400 pe sq. yd for two courses STAND-PIPES AND FOUNDATIONS.—Youngstown, T TRTR TCOV\T RC 
lan iso same pr O.—-Bids were received May 29 for two 30 x 100-ft. steel IN DI Ss] RIAL NO l ES. 
stand-pipes and foundations. The prices for the foun- 
4 BTC \ 1) ee ets for dations ranged as follows: Earth ex¢avation, 25 to 40 THE BERMUDBZ ASPHALT CO., of Indianapol's 
5 s s led follows ts. per cu. yd.: broken stone, $1.50; concrete, $3.90 Ind., has awarded a contract to Hetherington ¢ 
I Tot ( Ao O.O14 s ds rrington 0 S645 masonry, $7.90 to $11.85. The bids for the Brewer for constructing a plant to cost about $20,000 
" } Exchange stand-pipes were as follows: THE CANADIAN LOCOMOTIVE & ENGINE 
) 24 x4 Is. , at $1.1: Alllap Lap & butt All butt WORKS, of Kingston, Ont., have the contract for the 
( \x Lé 0, O., re Builder, joints joints. joints, machinery for operating the gates of the Sault Ste 
| if n. Ag Stacey Mfg. Co. Cineinnati.$22,668 $24. 526 $27,252 Marie canal. The cost will be about $40,000, 
i Sasiroot | gli sg ag eon 18,500 THE BROOKS LOCOMOTIVE WORKS, of Dunkirk 
ie a — Ww. P. IP iI! ‘k & C a ae N. Y., have received from Flint & Co., of New York, an 
K, ee ee Pes pcaeaenaee aos ae ces order for 80 passenger locomotives and 30 freight loco 
YVOURSStOWR se ncecces 24, 22% 2655S 29. 626 Rae ‘ . SiR e «i> Min ae Thi 
( ENGIN] Springtietd Reaves Bros... Alliances DL SaT De 37 34 O80 motives for the Central Railway of srazil. This orde: 
ed us 1 ef *Enterprise Boiler Wks ox = Will amount to nearly $750,000, 
MI a | 10,000, 000-2 Youngstown ......... 17.495 19.507 25,404 THE BROWN & SHARPE MFG. CO., Providence 
e she v comparis 19.08] R. [.. is constructing an extension to its main building 
‘ e and ¢ Riter & Conly, P’tsh’g, Pa 21.800 24 S00 27 OW) by which 50,000 sq. ft. will be added to its floor area. 
‘ | oe Brownell & Co., Dayt’n.O. 16,682 17,382 19.148 With the addition the total floor space of the com 
‘ estil e it , pany’s works will be 272,000 sq. ft., or about 64 acres 
* Awarded contract at $17,495. The extension will be completed July 1. 
BIDS RECEIVED AT SPRINGFIELD. O FOR 10,000, 000-GALLON PUMPING MACHINERY. 
‘ ae Daty mil s = + a 
Ss ra) ils. ft = ~ — e 
; . = 5 Ibs r 100 i” = 
wt = a Ibs [ oa = ~a A : 
Rid S & S¢ r SS «Annual tons of Annual cost of os Total annual cost w 
= ¢ eee <8 a 5 Z "3 val. coal, os interest and coal. : 
Cylinders. S45 G € $2 25 = 2 ne . - ——— RB es 
2 38 St ae > €. 3 S 3 2 FEvap’n, Evap'n, Evap’n, Evapn, $55 Evap'n Evap'n = % 
HP. Int. LP. % = nm oe 9 S F & os = 10 Ibs. 8 lbs 10 lbs 8 lbs. Zs 10 Ibs. 8 Ibs 5 
@ & ¢ rt ¥) 54 0 G6 224 Ot “)) 140 112 125 <78.000 $74,900 3,261.41 4,076.76 $6,522.82 $8 153.52 $3,745.00 $10,267.82 $11,898.52 $3,100 
| 40) RO 4 * 60 175 11 eR 4) 59,000 55.900 4,150.96 5,188.70 8,301.92 10,377.40 2,795.00 11,096.92 13,172.40 3,100 
‘ 0 0 4 17 60 300 11h RS 120 43.000 99,900 4,150.96 5,188.70 8,301.92 10,377.40 1,995.00 10,295.92 3.100 
24 is 4 19 ts 240 110 8S 12 £5.000 $4.9) 4,150.96 5 S8.70 8.501.092 10,877.40 2,245.00 10,546.92 3,10) 
‘ Gaskell 97 my 4 2 38 ice 110 Ss 100 43.650 66.00 4!.41 41,150.96 5,188.70 8,301.92 10,377.40 2,070.80 10,372.72 3,000 
‘ p ow} : 64 4 , + = 205 110 RR 11 m0 1.1 1 1.150 4,150.96 5,188.70 8,301.92 10,377.40 2,575.00 10,876.92 12,952.40 3,000 
‘ tri} X} 97 46 69 ¢ } nt} 90 he 100 195 2 50 | 4 MT 3,652.92 4,566.15 7,305.84 9,132.30 3,050.85 10,356.69 12,183.15 3,000 
H.D.1 p.Eng. Co. hor. tt xp 8 O51 1 ¢ R250 L1l0 Rx 100 32,000 10,000 4,150.96 5,188.70 8,301.92 10,377 40° 1,500.00 9,801.92 11,877.40 2,000 
I n,* hor m 0) 60 4 ts BO) 105 R4 125 1,200 33.800 4,348.61 5,435.76 8,697.22 10,871.52 1,690.00 10,387.22 12,561.52 0) 
yi 54 4 ( 36 130 10 R4 125 (4000 29,100 4,348.61 5,495.76 8,697.22 10,8715: 1,455.00 10,152.22 12,326.52 1) 
trip 2) 34 60 6 36 130 12 100 150) 35,100 34,700 92 4,566.15 7,305.84 9,132.30 1,735.00 9,049.84 10,857.3) 100) 
( mp ( i 4 ' is 300 110 SR 100) 35.500, 33 500 1% SI88.70 8,391.92 10,377.40 1,675.00 976.92 12,052.49 2.00) 
4 61 4 1 4s 300 115 > 1 35.000 2 OO 2) 4,964.00 7,942.40 9,923.00 1,650.00 9,592.49 11,578.0) 2010 
tr ‘ 24 44 60 6 14 {8 300 130 O4 0 41.000 39.000 9° 4,390.48 7,042.78 8,780.96 1,950.00 8,992.78 10,730.96 2,000 
MEPEING ENGINES. Youngstown, 0.—J. 1). Cook METAL MARKET PRICES. THH GEO, F. BLAKE MFG. CO., of New York, has 
Eng Toledo is sent us the following state ; ake prs aie ver fitted the U. S. Cruiser ‘Minneapolis’? (which will soon 
‘ sm ‘ May 20 for pumping machi SAD. Nem Yor eee CO s.r CES CMleargor oo be given a trial trip) as well as the sister ship ‘Co 
\ mn sO \ dimensions, currer Cts. St. Louis: 3.05 to In cts lumbia.’ with a complete outfit of Blake pumps, in 
service and estimated mone il valu NAILS.—Pittsburg: $1.10 for wire, and 95 ets. to $1 cluding special independent air-pumps for the main 
| ‘ speed, or 70,000,000 vllons for cut at mill. condensers, feed pumps, fire pumps, bilge pumps, ete 
F hours IRE CORSE! d at 5% and coa FOUNDRY AND PIG TRON.—New York: $10 to THE WILSON & BAILLIE MFG. CO., of Brooklyn 
1 S110 p T 2AMW) TDs two Nps S18. Pittsburg: $9.75 to $11.25. Chicago $10 to N. Y.. manufacturing Kosmocrete artificial stone sid: 
ud, 2o0 11 $11.50, Valks, floors. ete., has finished 15.000 sq. ft. of stable 
BIDS RECKIVED AT YOUNGSTOWN, O.. FOR 10,000,000-GALLON PUMPING MACHINERY. 
- Duty m f “ 
= ; ES iongals ft = a 
= 2 c Ibs. per 10 > - 
; S S Ibs coal = i 
Bidder - a i Annual tons of Annual cost of +S Total an’l cost 
= . 4 = coal coal © a int. and coal 
Cylinders, ins = S ~ = = ; Evap'’n, Evap’n, Evap’n, Evap’n, >= Evap'n, Evap'n, 
H.P. Int. LP = = = fo et 2 = 10 lbs. 74% lbs. 10 Ibs. 7% Ibs =, 101bs. 744 Ibs. 
( xs louble actir »1 iv ) ( 5 105 7s SO 50,900 s,183 4.241 63,501 $4,665 62 545 $6,046 $7,210 
. Is 4 s 10) oOo q> ~4) 11.300 te $4,453 3.678 4,808 2 065 5.748 6,963 
te or Mi ( . ny louble actiz ) 64 ql 1 RO 18.500 2,425 dae : 
‘ 2 135 11) 82 1) 44.950 3.044 4,052 3349 4,457 2,448 tne can 
j Mfc. ( n os my it ucting i B4 3 | Lat 110 82 120 36,709 , $.052 4,457 5.184 6,202 
‘ * {2 14 { »22 115 84 120 4.816 2,918 S76 4,204 4,945 6,005 
p tativ tir 2 +] 4 x 0 60 15 xt} AL I67 5,577 7. 8,165 7.193 9233 
| n t tit bik ! 15 ) q 4 ") sO 60 124 YS O75 £183 p,062 6,119 6.050 7,568 
; t } p ble actia ry " HW) 70 5 1.0 26,950 1,782 i 6.994 6,607 8,342 
i ‘ ro ib] ti 18 6 ) ‘ 105 78 12 $1,400 3,18 4,665 5,576 6.740 
‘ | {2 105 7 xO) $4,750 $183 4.665 6,003 
{! 65 {x 33.500 5.147 7,532 9908 
| Duty Pu Pn ) 140 110 go 120 7,750 3,044 $.457 : 6,344 
hor. t2 actin 8 ‘ i 18 125 ’ . 12,000 2,679 3,919 2,600 6,519 
e1 wt i | 12 110 KY) 1X) 29 OOO 3.044 ¢ $456 1.450 », 907 
i oa ) > 44 140 110 s 1§.600 3,044 3,349 4,457 2,430 6,887 
oO veer | 280) 115 SI 52.0000 ‘ : 3,204 $204 1,600 5 S64 
Ene, ( rotativ com tin x i i i si 120 10,800 9 2 3,204 4,264 2,040 6.304 
wet ul g ) 10 2 ") SO co 1A) 27.400 4,153 1 6.119 13ivo 7.480 
( ta sg Compound, double ! 4 1s ! t 140 110 R21 120 11,500 3,044 3 4,457 2,075 6.532 
‘ il triple. ‘ 1 ~ Ht { ( 140 130 a7 0 58,000 2,577 2 3,766 2.000 6.606 
pound fferont 65 ) ( 10 115 86 120 89,000 2,913 1264 1,950 6,214 
‘ , $ 0 105 7s SO) 10,500 3,183 $665 2,025 6.690 
: : ‘ ‘4 ” ) ) 14 110 KI 120 34,000 3.044 é $457 1,700 615% 
0 140 100 vis} sO) 35,000 3,345 3,677 4,508 1,750 6.648 
! ‘ lof | 0 0 the] fea 
Lof 240 it fi d of 120 millions and I 10,00) ‘ons of water eacl 
| I CARTINGS.—3 k. Me It is stated PRACK MATERIAL.—New Yor angle bars, 1.2 to floors and 3,000 ft. of sidewalk at E. EK. Wheeler's new 
134) cme eas » weigl 1.4 cts.; spikes, 1.5 to 1.7 ects.: track bolts, 2 to 2.1 stable at Berry and South Eighth Sts., Brooklyn, and 
: f i s Le Baron Foundry ects. with square and 2.1 to 2.3 With hexagon nuts. tlso 3.500 ft. of platforms and landings at the wate! 
‘ , 4 | ‘ ic id SS and the Chicago: angle bars, 1.35 to 14 ets.; spikes 1.6 to 1.7 tower on Prospect Hill, It is now at work on 85,000 f 
\\ on s track bolts, 2.15 to 2.25 cts., with hexagon nuts. of floor of drill room and basement and 80,000 ft. of 
 EMEHONNES cibesia - Mees ew BAe RAILS.—New York: $24 to $25 at eastern mills and Sidewalk at the T4th Regiment armory, and has the 
1 = t tidewater: old rails. $10 $11 for iron, and $8.50 contract for 25,000 ft. of sidewalk around the 23d Ry vi 
ws ; , ; $0 for steel: light rails, SZ to S24: cirder rails, £21 nent armory at Bedford and Atlantic Aves., Brooklyn 
Wile S44) Mae a ae S24. Pittsburg: S24 for standard sections. Chicag NEW COMPANIES.—La Fortune Trinidad Asphalt 
, i. Ae months ) S25 to S27; old, rails, S10 for iron and 40.50 to SLO. fe Co,, Chicago, Ill.; $100,000; C. FE. Easton, Charles IP 
r ; se steel Platt and KE. TT. Martin.——Engineers’ Directory Co. 
service, S12 f ( ict STRUCTURAL MATERIAL.—New York: beanis, 1.35 Chicago, IL; $10,000; W. P. Lundy, W. R. Howard and 
S10 Bir ) 115 et 1.5 eis.: channels, 1.35 to 1.5 cts.: angles te 4. F. Lenhart. —Otsoliec Construction Co., Brooklyn, 
1.35 cts.: tees, 1.5 to 1.6 cts: universal mill plates. 1.15 : 3 ae; oe es railways, ete.; Waltel 
; ra ae Re ge oe Por pee » 1.35 cts. for tank . Meserole. Tappin Steam Pump Co., Chicago, HI 
aS ae ai } ' : al to 1.45 cts. for an 88 te 1.65 * for Pa e, 1 7% to S40,.000 > Robert Weir, Robert Ceale, I. P. Simons.- 
: ; ae . soaaeier cts. for ordinary firebox, 2 to 5 ets. for locomotive United States Engineer Supply Co., Chicago, Tl. ; $200, 
' Se a io See are rabox. Plitshute: beama: 2 Sr ate.- ohaunals ooo; John T. Judd, A, Cattell and James Mullen, Ar 
i ~ | tI et | aeathare 1.25 to 1.25 ets.: angles. 1.25 cts.: tees, 1 on dix t:ticial Stone Co., Fairmount, W. Va.; $100,000; C. EF. 
' Fenn? oat uae Sit miixcen! a ial ie aubamnieeisl niall, niates OF t, SEO nba) si oa Manly. W. T. Ravenscroft and N. A. Clayton. Ro- 
W K \", v7 hg ; aa : es 7 | » te S Persie. cao 1.4 aa! Fo seat 3 & to tary Engine «& Machinery Co., Chicago, Ti; $100,000: 
is Ce “ated tel 1.5 cts. for flange, 1.75 to 4 cts. for firebox. Chi- Wim. Smith, WW. A. Bennett and A. D. Smith. —A rystal 
- ae? eA Seats rahe beams. 1.45 cts.: channels. 1.45 cts.: angles Mountain Mining & Drainage Co,, Denver, Colo: $2,- 
le i i ( conus l oO 1 im ’ : ingies, a nt 4 > : 
ono - he . eof 22 on. for strect 1.4 ¢ts.: tees, 1.6 ets.: universal plates, 1.45 ets.: steel UW0,00U; George W. Melton and James 1 sher. Robin- 
ve eters, The plant will be — plates, 1.45 to 1.5 ets. for tank, 1.5 to 1.6 cts. for shell, 80" Phosphate ‘rt JXansas City, Mo.; $6,000; W. D. 
Wi mM) a 1.65 to 2.1 ets. for flange, 2.5 to 5 ets. for tirebox. Clark, W. John Robinson. 





